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74 CHEMICAL REGUL'ATION

v>EPA Notification of Hazardous Waste Site United Staid
Environmental
Agency
Washington DC 20460

This initial notification information is Please type or print in ink. If you need
required by Section 103(c) of the Compre^ additional space, use separate sheets of
hensive Environmental Response. Compen- pap*er. Indicate the letter of the item
sauon. and Liability Act of 1980 and must which applies,
be mailed by June 9, 1981.

V /
A Person Required to Notify:

Enter the name and address of the person £!2E£ —
or organization required to notify.

StroM

C.iV

Johnson Matthey Inc.
h Malin Road

Malv^m

V

Sr.ii. PA Zip Coda 1 Q^SR

B Site Location;
Enter lha common name (if known) and
actual location of the sice.

of S.t« Bishon Tube Co.

SlfMt Route 30 and Malin Road
c,,v Malvern SI PA z,0c«i. 19355-

C Person to Contact: *
Enter the name, title (if applicable), and -
business telephone number of the person
to contact regarding information !
submitted on this form.

Ivrm lUil. First and Tula)

•nor,. (21<5)

Curtis. Barbara

6U8-8278
Environ . Specialist

D Dates of Wast* Handling:
Enter the years thai you estimate waste
treatment, storage, or disposal began and
ended at the site.

jv..,. 1951
to Whittaker Corp.

ffMtt 1979 - disposal ended by Bishop Tube Co

c£ Waste Type: Choose the option you prefer to complete
. Option I: Select general waste types and source categories. If

you do not know the general waste types or sources, you are
encouraged to describe the site in Item I—Description of Site.

General Type of Waste:
Place an X m the appropriate
boxes. The categories listed
overlap. Check each applicable
category.

Organics
Inorganics
Solvents
Pesticides
Heavy metals
Acid*
Bases
PCBs
Mixed Municipal Waste
Unknown
Other ("Specify)
EP Toxic Metals

I,.,... A,.|.,,,n..,l
I 1'IH N.. IlllHMH IH

Source of Waste:
Place an X in the appropriate
boxes.

1. P Mining
2. D Construction
3. D Textiles
4. O Fertilizer
5. D Paper/Printing
6. O Leather Tanning
7. G Iron/Steel Foundry
8. D Chemical. General
9. D Plating/Polishing

10. D Military/Ammunition
11. Q Electrical Conductors

D Transformers
G Utility Companies
O Sanitary/Refuse
PI Pholofimsh
D Lab Hospital

Unknown
Other (Specify)

'̂ yiî J? g_ &t 6 el̂
pickling ..__

12.
13
14
15
16.

Option 2: This option is available 10 persons familiar with the
Resource Conservation and Recovery Act (RCRA) Section 3001
regulations (40 CFR Part 261).

Specific Type of Waste:
ERA has assigned a four-digit number to each hazardous waste
listed in the regulations under Section 3001 of RCRA. Enter the
appropriate four-digit number in the bones provided. A copy of
the list of hazardous wastes and codes can be obtained by
contacting the EPA Region serving the State in which tho site is
located.

= rn
v- i

<-Q
55 "^ >. rn
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CURRENT REPORT

C
Notification of Hazardous Waste Site Side Two

F Waste Quantity
Place an X in the appropriate boxes (o
indicate the facility types found at the sue.
In the "total facility waste amount" space
give the estimated combined quantity
{volume) of hazardous wastes at the site
using cubic feet or gallons.
in the "total facility area" space, give the
estimated area sue which the facilities
occupy using square feet or acres.

Facility Type

1 O Piles
2. O Land Treatment
3. D Landfill
4. O Tanks
5. Q Impoundment
nJIZ Underground Injection
7. D Drums, Above Ground
8. Q Drum*, Below Ground
9.)P Other (Specify)____

Total Facility Waste Arm

tubie toot

Total Facility Area
«U^IBM 11,500^5_____
•Cf OT _________________________________

tg settling tanks and tile fieldsystem ________
Known, Suspected or Likely Releases to the Environment:
Place an X in the appropriate boxes to indicate any known, suspected,
or likely releases of wastes to the environment.

D Known Q Suspected
Note (B)

D Likely O None

Note: Items Hand I are optional. Completing these items will assist EPA and Slate and I ,cal governments in locating and assess*
hazardous waste sites. Although completing the items is not required.' you are encouraged to do so

-H — Sheien Men •' Leeeiiom (Oeiienel>
;ha map showing streets, highways.

prominent landmarks near
the site. Place">ivJt°" the m"p to indicate
the sits location. DravT-eojrrpw showing
the direction north. You may*Stthst;tute a
publishing map showing the site locc

C
(A) The amount of hazardous waste to "be found at the site is

unknown due to unavailability of data as to the amount
rendered non-hazardous by natural processes. Less than
1,000 gallons of hazardous waste was discharged per year
in a stream containing 3.2 million gallons of non-hazardouswaste water.

Opnonai>
""̂ ecc/ibe the history and present

coTKmRmc^pHhe sue. Give directions to
the sue and^Qescribe any nearby wells.
springs, lakes. ctrntMSjng. Include such
information as how wasfrwas disposed
and where the waste came from>ecovide
any other information or comments whicb:
may help describe the site conditions. ^^

(B) Unknown, no release of hazardous waste from the above facility has been
observed or detected.

*•*•• Johnson Matthev Inc.

In the absence of recorded data, it has been necessary to compile the foregoing
data on the basis of personal knowledge, recollection and estimates of currently

Signature and Title: «mpj-ojfeu '
The person or authorised representative
(such as plant managers, superintendents,
trustees or attorneys) of persons required
to notify must sign the form and provide a
mailing address (if different than address
in item A). For other persons providing
notification, the signature is optional-
Check the boxes wruch best describe the
relationship to the site of the person
required to notify If you are not required
tn notify ch*rfc "Olh*r"

si™* U Malin Road

c.iv Malvern s,«. PA m, cod. 1935 5

6/8/81

CO Owner. Present
D Owner. Past
O Transporter
03 Operator. Present
O Operator. Past
C Other

Howard S. Roberts
Senior Vice President

4-17-81 Published by THE BUREAU OF NATIONAL AFFAIRS. INC.. WASHINGTON. D.C. 20037



CURRENT REPORT 75

Notification of Hazardous Waste Site
F Waste Quantity

PI. ice an X in Hie appropriate boxus to
indicate the facility types found at the site.
In the "total facility waste amount" space
give (he estimated combined quantity
(volume) of hazardous wastes at the site
using cubic feet or gallons.
in the "total facility area" space, give the
estimated area sue which the facilities
occupy using square feet or acres.

Side Two ^^4'-.
Facility Type Total Facility Waf^AMOvnt

1 O Piles cob-ele*. Wote7lm^/rt.

2. D Land Treatment Wnt^/ufrl *
3 D Landfill V**".,, . "'"LT/Eii—.
4. O Tanks Total Facility Area
S?\D Impoundment 360 j

i. O Drums. Above Ground ac*es
8. O Drums, Below Ground
a n O'h« (Qp**ify|

Known, Suspected or LJkety Releases to the Environment:
Place an X in the appropriate boxes to indicate any known, suspected.
or likely releases of wastes 10 the environment.

D Known a Suspected a Likely
Note (B)

Q Non*

Note: Items Hand I are optional. Completing these items will assist ERA and State and I .cal governments m locating and assess- g
hazardous waste sites. Although completing the items is not required, you are encouraged 10 do so

8tmtch>MuM of Oilu Louatiun. f^ptwnall "
Sketch a map showing streets,Jue*tWays.
routes or other prominejM^ffTwmarks near
the site. Place8p**flntne map to indicate
the sitalg^Mftftr Draw an arrow showing
thejdrtctron north. You may substitute a
•tf&Tishmg map showing the site location.

(A) The amount of hazardous waste to be found at the site is unknown due to
the unavailability of data as to the amount rendered non-hazardous by-
natural process. Approximately 8,000 gallons of acid waste was discharged
per year in a stream containing 3.25 million gallons of non-hazardous waste
water.

I Description of Site: (Optional)
Describe the history and present
conditions of the site. Give directions to
the site and describe any nearby wells.
springs, lakes, or housing. Include such
information as how waste was disposed . ., T_ , , , , -, , , -, ,, , -, nfr\andwhefethewastecamefrom.Prov.de to the Whittaker Corporation on 31 March, 1969-
any other information or comments which so]_& it to Christiana Metals on 7 January, 1971*.
may help describe the site conditions. _- . . -n „ T.J , m. i. /i ™ • J • *>Plant is now called: Bishop Tube Co., Division of

J. Bishop & Co. Platinum Works opened the site in
1951- The name was changed to Matthey Bishop, Inc. in
1967. Matthey Bishop sold the Plant as Bishop Tube Co.

Whittakei
The

Christiana Metals Corp. Matthey Bishop changed its name
to Johnson Matthey Inc. on 1 April, I960.

(B) Unknown. No release of hazardous waste from the above facility has been
observed or detected, however, the possibility of some release cannot be
discounted.

In the absence of recorded data, it has been necessary to compile
the foregoing data on the basis of the personal knowledge, recollection and estimat e E

J Signature and Title:
The parson or authorised representative
(such as plant managers, superintendents,
trustees or attorneys) of persons required
to notify must sign the form and provide a
mailing address (<t different than address
in item A). For other persons providing
notification, the signature is optional.
Check the boxes which best describe the
relationship to the sue of the person
required to notify If you are not required
?o notify chprfc "Other"

of currently employed personnel or bisnop moe uo.
Johnson Matthey Inc.

si™* Malin Road

C.ly SIM* PA frBCod.19355

S-gnatuf • 6/8/81

DjOwner. Present
er. Past

Transporter
>p*)Dperaior. Preseni
QljDperator. Past

Other

Howard S. Roberts
Senior Vice President

4-17-81 Published by THE BUREAU OF NATIONAL AFFAIRS. INC.. WASHINGTON. D.C. 20037
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V>EPA Notification of Hazardous Waste Site OP

This initial notification information is Please type or print in ink. If you need
required by Section 103(c( of the Compre- additional space, use separate sheets of
hensive Environmental Response, Compen- paper. Indicate the letter of the item
sation, and Liability Act of 1980 and must which applies,
be mailed by June 9, 1981.

A Person Required to Notify:
Enter the name and address of the person
or organization required to notify.

Nairn BISHOP TV&E COMPANY
si,-, ROUTE 3C Mb MALlAJ
City a*. P/» 13355-

B Site Location:
Enter the common name (if known) and
actual location of the site.

B is hi op TUBE
Street

*erson to Contact:
~nter the name, title (if applicable), and
usiness telephone number of the person

to contact regarding information
submitted on this form.

THOMPSON, CHARLES . PR0J.

Phone 2/5"

D Dates of Waste Handling:
Enter the years that you estimate waste
treatment, storage, or disposal began and
ended at the site.

From(Y«r) To (Y«w) 7979

E Waste Type: Choose the option you prefer to complete
Option I: Select general waste types and source categories. If
you do not know the general waste types or sources, you are
encouraged to describe the site in Item I—Description of Site.
General Type of Waste:
Place an X in the appropriate
*x»es. The categories listed
'Verlap. Check each applicable

category.

1. D Org antes
2. O Inorganics
3. P Solvents
4. D Pesticides

<§J B Heavy metals
^g 0 Acids
7. D Bases
8. D PCBs
9. D Mixed Municipal Waste

10. D Unknown
11. a Other (Specify)

Source of Waste:
Place an X in the appropriate
boxes.

1. O
2. D
3. O
4. O
5. D
6. D
7. Q
8. D
9. O

10. D
1 1 . D
12. D
13. D
14. O
15. Q
16. D
17- D

Mining
Construction
Textiles
Fertilizer
Paper/Printing
Leather Tanning
Iron/Steel Foundry
Chemical. General
Plating/Polishing
Military /Am munition
Electrical Conductors
Transformers
Utility Companies
Sanitary/Refuse
Photofinish
Lab/Hospital
Unknown
Other (Specify)

Form Approved
OMB No. 2000-0138

EPA Form BSOO-1

Option 2: This option is available to persons familiar with the
Resource Conservation and Recovery Act (RCRA) Section 3001
regulations (40 CFR Part 261). - ... _ ...... ____
— -, — - ... _.. "-- ..Specific Type of Waste:
EPA has assigned a four-digit number to each hazardous waste
listed in the regulations under Section 3001 of RCRA. Enter the
appropriate four-digit number in the boxes provided. A copy of
the list of hazardous wastes and codas can be obtained by
contacting the EPA Region serving the State in which the site is
located. -^

RECEIVED -
RCRA SUCTION

EPAREGIfH III



Notification of Hazardous Waste Site Side Two
antity:

ew in the appropriate boxes to
indicate, the facility types found at the site.
In the "total facility waste amount" space
give the estimated combined quantity
(volume) of hazardous wastes at the site
using cubic feet or gallons.
In the "total facility area" space, give the
estimated area size which the facilities
occupy using square feet or acres.

Facility Type
1. D Piles
2. D Land Treatment
3. D Landfill
4. D Tanks
5. D Impoundment
^ H Underground Injection
7. D Drums, Above Ground
8. G Drums, Below Ground
9. D Other (Specify)____

Total Facility Waste An>p
cubic feat

Total Facility Area

3square feet

G Known, Suspected or Likely Releases to the Environment:
Place an X in the appropriate boxes to indicate any known, suspected,
or likely releases of wastes to the environment.

D Known D Suspected JB Likely O None

Note: Items Hand I are optional. Completing these items will assist EPA and State and local governments in locating and assessing
hazardous waste sites. Although completing the items is not required, you are encouraged to do so.

H Sketch Map of Site Location: (Optional)
Sketch a map showing streets, highways,
routes or other prominent landmarks near
the site. Place an X on the map to indicate
the site location. Draw an arrow showing
the direction north. You may substitute a
publishing map showing the site location.

I Description of Site: (Optional)
Describe the history and present
conditions of the site. Give directions to
the site and describe any nearby wells,
springs, lakes, or housing. Include such
information as how waste was disposed

i? ten.
T- &d»f>t Ce. j
('now (.

fcf*V Ac.

/«/ o .' 7v7

may help describe the site conditions,

of sidt'Jfss </£/*</
tiM.it f

,* Ml

is
7

Res

Signature and Title:
The person or authorized representative
(such as plant managers, superintendents,
trustees or attorneys) of persons required
to notify must sign the form and provide a
mailing address (if different than address
in item A). For other persons providing
notification, the signature is optional.
Check the boxes which best describe the
relationship to the site of the person
required to notify. If you are not required
to notify check "Other".

)wner. Present
Owner, Past

D Transporter
D Operator, Present
D Operator, Past
O Other
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*3etz • Converse - Murdoch - Inc.
£ LJ

PROPOSAL

TO ORIGINAL
(Red)

BISHOP TUBE COMPANY
MALIN ROAD

FRAZER, PA 19355

FOR

HYDROGEOLOGIC STUDY

BCM PROPOSAL NO. 13-8326-41R

MAY 2, 1980

SENIOR GEOLOGIST

BETZ-CONVERSE-MURDOCH-INC.
ONE PLYMOUTH MEETING MALL

PLYMOUTH MEETING, PENNSYLVANIA 19462

(b) (4)



"fietz - Converse - Murdoch • Inc.
BISHOP TUBE COMPANY -1-

k ORIGINAL
INTRODUCTION (Red^

Bishop Tube Company of Frazer, Pennsylvania has been instructed by the Penn-
sylvania Department of Environmental Resources (PA DER) to retain a consultant
to conduct a study of groundwater conditions in the vicinity of their plant
site. In the past, Bishop Tube and its former owners discharged sanitary sew-
age, cooling water, and acid pickling rinse water to an unlined pit and cess-
pool located on plant property. Over the past 1-1/2 years, these discharger
were diverted to a sanitary sewer, a nearby stream, and holding tanks. Conse-
quently, the use of the pit and cesspool was discontinued.

SCOPE OF WORK

Betz-Converse«Murdoch»Inc. (BCM) proposes the following scope of work to com-
plete the hydrogeologic study at the Frazer site:
1. Initial Data Collection •'

A BCM geologist will collect pertinent data at.the site relative to past dis-
posal practices, existing wells and core boring records. The number of re-
quired monitoring wells and their location will be established.

2. Monitoring Well Installation

BCM will subcontract with a reputable well driller to install monitoring wells
at locations established in Section 1.

A BCM geologist will supervise installing the monitoring wells and will in-
spect and certify their construction and the nature of subsurface conditions.
It is assumed that three (3) monitoring we'ils will be required.

3. Water Sampling

BCM will collect water samples from the following locations:

Existing wells - east and west wells

• • Monitoring wells

Discharge junction box and discharge outlet

• Stream - Above and below discharge outlet



'Betz • Converse - Murdoch • Inc.
-• BISHOP TUBE COMPANY -2-

The samples will be analyzed for the following parameters:

Nitrate Fluor ide Iron
Ammonia Chromium Nickel
Zinc Manganese pH .

Temperature

Samples will be collected once from each sampling point. If additional sam-
pling is required, it will be done on a per diem basis, plus expenses. These
parameters and sampling locations have been designated by the PA OER Bureau of
Water Quality Management staff member assigned to follow-up on this
investigation.

4. Report

A draft final report will be prepared and submitted to Bishop Tube upon com-
pletion of the study. This report will include an Introduction, Methods, Re-
sults, Conclusions, and Recommendations. BCM will meet with Bishop Tube to
discuss the report, and to subsequently prepare a final report suitable for
submission to PA DER. A meeting with the DER is also included under this task.

5. Discharge Pipe Flow Measurement (Optional)

At the discretion of the Bishop Tube Company, BCM will measure flows in the
discharge pipe between the junction box and the discharge outlet. These mea-
surements will determine if groundwater is leaking into the pipe in that in-
terval, thereby degrading the quality of the discharge to the stream.

QUALIFICATIONS AND EXPERIENCE

BCM has the qualifications and experience necessary to perform the full range
of work required for the completion of this hydrogeologic study. BCM's staff
of geologists has supervised the installation of numerous monitoring wells and
has completed the hydrogeologic interpretation of subsurface conditions and
groundwater flow patterns. Hydrogeologic studies completed by BCM have also
included groundwater sampling and negotiations with the PA DER on behalf of
our clients.
The BCM geologists assigned to this study are Robert D. Buller, Senior Geolo-
gist, and William S. Neubeck, Geologist/Hydrologist. Mr. Buller has completed
over twenty hydrogeologic studies in his seven years with BCM. He will be
actively involved in all aspects of the project. Mr. Neubeck has extensive
experience in the supervision of well drilling and sampling and will play an
integral role in similar activities for this study. BCM's experienced techni-
cians would perform the discharge pipe flow measurements, if that option is
selected. Resumes of participants are attached.
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HYDROGEOLOGIC INVESTIGATION

FOR

BISHOP TUBE CORPORATION
ROUTE 30 AND MALIN ROAD

FRAZER, PENNSYLVANIA 19355

OCTOBER 1981

BCM PROJECT NO. 00-5265-01

PREPARED BY

OLOGIST

ASSISTANT VICE PRESIDENT

BETZ'CONVERSE -MURDXH • INC.
ONE PLYMOUTH MEETING MALL

PLYMOUTH MEETING, PENNSYLVANIA 19462

(b) (4)

(b) (4)
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CONTENTS

1.0 BACKGROUND 1

1.1 General 1
1.2 Monitoring Well Installation 1
1.3 Monitoring Well Sampling Method 1

2.0 PRESENTATION OF DATA 3

3.0 DISCUSSION OF RESULTS 3

3.1 Groundwater Quality 3
3.2 Surface Water Quality 6
3.3 Deep Groundwater Quality 6

4.0 SUMMARY OF FINDINGS 6

5.0 CONCLUSIONS AND RECOMMENDATIONS 7

5.1 Conclusions 7
5.2 Recommendations 8

APPENDICES

Appendix 1 Well Logs
Appendix 2 USGS Report on East Well

m



Betz • Converse- Murdoch - Inc. «JR!G( "Afc

TABLES

Table 1 Analytical Results for Samples Collected July 31, 1981 4

Table 2 Chester County Health Department Well Water Standards
for Collected Parameters 5

FIGURES

Figure 1 Locations of Monitoring Wells and Closed Impoundments

iv



Bete. Converse • Murdoch - Inc.

1.0 BACKGROUND

1.1 General

The Bishop Tube Company operates a stainless steel tube manufacturing
plant 1n Frazer, Pennsylvania. The Pennsylvania Department of Environ-
mental Resources (DER) instructed Bishop Tube to conduct a hydrogeologic
study of surface water and groundwater conditions at the plant. Betz-Con-
verse»Murdoch-Inc. (8CM) of Plymouth Meeting, Pennsylvania, was retained
to conduct the investigation, which was performed with the approval of the
DER. This report describes the work performed and the results obtained,
and contains recommendations for future action.
1.2 Monitoring Well Installation

Between June 3, 1981 and June 5 1981, four monitoring wells were installed
on the plant site by Thomas G. Keyes, Inc. under the supervision of a BCM
geologist. The well locations are shown in Figure i; copies of the orig-
inal well logs are contained in Appendix 1.

Well 1, which serves to monitor background groundwater quality conditions,
is finished in the Wissahlckon Schist, a lower Paleozoic metamorphic
formation. Wells 2 and 4 are finished in colluvium, alluvium, or residual
soils above the Conestoga Formation, an Ordovician limestone containing
minor amounts of shale and phyllite. Well 2 extends into the Conestoga
Formation to a depth of 24 feet. Wells 2 and 3, located on the north side
of Plant Building 8, are 24 feet and 13.5 feet deep, respectively. Well 3
monitors the uppermost water-bearing zone, and Well 2 monitors a lower,
apparently separate, water-bearing zone. The locations of Wells 2, 3,
and 4 were selected, with the DER's agreement, to be the closest feasible
downgradient sites to the deactivated and closed waste impoundments iden-
tified in Figure 1.

1.3 Monitoring Well Sampling Method

On June 16, 1981, all four monitoring wells were sampled. Because of the
generally turbid conditions of the water samples, the wells were resampled
on July 31, 1981. A standard procedure was followed, using a submersible
pump to purge the wells and collect the samples. Also, to eliminate the
uncertainties that arise from the turbid samples, all samples were fil-
tered through an 0.45 m filter using a vacuum pump before filling the
pre-fixed bottles.

All samples were transported immediately to the BCM laboratory in Norris-
town, Pennsylvania, where they were analyzed.
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FIGURE 1. LOCATION OF MONITORING WELLS AND CLOSED IMPOUNDMENTS



Betz • Converse - Murdoch. Inc. •At

On July 31, three additional monitoring points were sampled. These were
all surface water stations; they were included to help ascertain the
interconnection of water quality between the surface and subsurface, and
to determine the effect of Bishop Tube's current discharges on the stream.
The surface water stations are located as follows:

1. At the discharge line of the cooling water into the unnamed
stream

2. On the unnamed stream at the upstream property line

3. On the unnamed stream at the downstream property line

2.0 PRESENTATION OF DATA

Table 1 presents the results of the laboratory analyses for the ground-
water samples and the surface water samples. The analytical parameters
listed in this table were recommended by BCM and approved by the DER.
They were selected on the basis of materials used and wastewater generated
at Bishop Tube.

3.0 DISCUSSION OF RESULTS

3.1 Groundwater Quality

To determine the significance of the data 1n Table 1, the concentrations
should be compared to water quality standards. Because Pennsylvania has
no state-wide groundwater standards, the convention is to use drinking
water standards. The relevant standards are the Well Water Drinking
Standards promulgated by the Chester County Health Department. These
standards, which are essentially the same as the U.S. Public Health
Service Drinking Water Standards are presented in Table 2.
A comparison of the data in Table 1 with the standards in Table 2 indi-
cates that the values for zinc, chromium, and copper are significantly
below the standards for all the wells. The nitrate levels in Wells 1
and 4 are also below the standards, but are at levels approaching the
limit. The 6.77 ppm In the background Well 1 indicate that high nitrates
are originating from upgradient, probably as a result of septic systems
In the properties to the south. The only parameters that are above the
standards are aluminum and fluorlde in Well 4 and managanese and iron in
Wells 2 and 4. Although no standard exists for nickel, the 0.454 parts
per million (ppm) in Well 4 is higher than normal background levels.

\
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TABLE 1

ANALYTICAL RESULTS FOR SAMPLES COLLECTED JULY 31, 1981
(All values except pH In «g/l)

Parameter

Total Dissolved Solids
Copper
Aluminum
Zinc
Chromium
Manganese
Iron
Nickel
Chemical Oxygen Demand
Nitrate - Nitrogen
Ammonia - Nitrogen
Fluorlde
PH

Uell 1

63
<0.030
<0.250
0.057

<0.02
<0.014
0.054

<0.10
1
6.77
0.02

<0.10
6.3

Uell 2

303
<0.030
<0.250
0.050

<0.02
2.22
1.01

<0.10
34
<0.10
0.16
0.2
7.4

Sampling Station
' Uell 3

151
<0.030
<0.250
0.050

<0.02
<0.014
<0.040
<0.10
16
0.05
0.10
0.5
8.7

Uell 4

353
<0.030
4.10
0.065

<0.02
2.10

.173
0.454

19
7.22
2.1

23.1
6.8

upstreaa

144
<0.030
<0.250
0.046

<o.o2
<0.014
<0.040
<0.10
6
2.76
0.02
0.2
7.3

Discharge

205
<0.030
<0.250
0.073

<0.02
<0.014
<0.040
<0.10
5
2.22
0.12
1.0
7.8

Downstream

156
<0.030
<0.250
0.046

<0.02
<0.014
<0.040
<0.10
4
2.72
0.07
2.2
7.5

oo
1

a
8
o
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TABLE 2

CHESTER COUNTY HEALTH DEPARTMENT WELL WATER STANDARDS
FOR SELECTED PARAMETERS

(All values in parts per million)

Parameter Well Water Standard

Total Dissolved Solids
Copper
Aluminum
Z1nc
Chromium (hexavalent)
Manganese
Iron
Nickel
Carbon Oxygen Demand
Nitrate
Ammonia
Fluorlde
PH

500
1.0

Not available
5.0
0.05
0.05
0.3

Not available
Not available
10

Not available
0.6 to 1.7*
Not available

* Depends on dally air temperature



Betz • Converse • Murdoch • Inc.

3.2 Surface Water Quality

Table 1 presents the data on the water quality samples taken from the
Bishop Tube cooling water discharge and two sampling stations on the
unnamed stream— one upstream and one downstream. The purpose of sampling
these three points was to determine if there is a significant difference
in stream water quality between the upstream and downstream points that
can be attributed to the cooling water and/or groundwater discharge.

A comparison of the data from the three stations shows that only the
fluoride concentration increases significantly between the upstream sta-
tion and the downstream station. The 1.0 ppm of fluoride in the cooling
water discharge probably is partially responsible for this increase, but
1t cannot completely account for the 2.2 ppm at the downstream station.
Some of the fluoride contribution probably is from recharge by groundwater
(that contains 23.1 ppm fluoride near Well 4).

3.3 Deep Groundwater Quality

The quality of groundwater at a depth of 300 feet below the ground surface
has been determined by U.S. Geologic Survey (USGS) personnel who sampled
Bishop Tube's east well on June 3, 1981 as part of a county-wide USGS

The USGS report is contained in Appendix 2.
The USGS analyses show that all concentrations of constituents studied to
be lower than the Chester County Health Department standards presented in
Table 2, except for fluoride. The fluoride concentration 1n the well was
1.0 ppm. This level 1s within the range of acceptable limits, and is
approximately at the recommended concentration for intentionally-fluori-
dated water.

It is not clear from the available data 1f the east well is monitoring
groundwater that is potentially affected by the plant operations or if the
well takes water that is upgradient from the plant. It is possible that
the values shown in the USGS report are representative of regional back-
ground levels.

4.0 SUWARY OF FINDINGS

1. Compared to background conditions (as shown in Well 1) and drinking
water standards, the groundwater beneath the site exhibits no contam-
ination for most of the parameters.
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2. Well 1 exhibits generally high quality water representative of back-
ground conditions. Elevated nitrate levels are the result of upgrad-
ient Influences off Bishop Tube property.

3. Well 2 exhibits levels of Iron and manganese in excess of background
conditions as measured in Well 1. It appears that these levels do
not represent natural background conditions.

4. Well 3, which monitors the shallow groundwater zone on the north side
of the plant, exhibits no contamination. No contaminants are present
1n this well near levels of concern.

5. Well 4 exhibits elevated concentrations of fluoride, aluminum, man-
ganese, Iron, and nickel above background levels.

6. With the exception of fluoride, the surface water samples, Including
the cooling water discharge, showed no problems that warrant further
Investigation. The fluoride levels at the downstream sampling station
suggest that fluoride is being added to the stream from the cooling
water discharge and from groundwater discharge.

7. The deep groundwater beneath the site exhibits no significant contam-
ination. The highest value is for fluoride, which, at 1.0 ppm, is
within the range of acceptablility for fluoridated drinking water.

5.0 CONCLUSIONS AND RECOWENDATIONS

5.1 Conclusions, "•"""""""" '
v, 1. The groundwater near Well 4 Is moving towards, and discharges into,

! the unnamed stream. This is evident by the Increase in fluoride
concentration in the stream that cannot be attributed to the cooling

| water discharge. In recharging the stream, the fluoride-enriched
groundwater becomes greatly diluted by the stream water.

2. The groundwater conditions at Bishop Tube are not a hazard to public
health. The area of high fluoride concentrations 1s probably limited
to the Immediate vicinity around Well 4 and adjacent parts of the

i stream. The stream is not used for water supply and it shows slgnlf-
i Icantly lower values for all parameters. The nearest public water

supply well is about 1.5 miles away. Any surface or groundwater
I traveling from the Bishop Tube area to the public well would be dilu-

ted by several orders of magnitude before it was taken up in the well,
and should be within drinking water standards.
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3. It is possible that the groundwater near Well 4, which was monitored
in the overburden, could move downward into the limestone. If this
were to happen, any contamination in the groundwater would become very
diluted before being taken up in any public water supply well.

5.2 Recommendations
Based on the conditions described previously, the surface and groundwater
quality at the Bishop Tube site should be periodically monitored. This
monitoring should include sampling water from the stream and from all four
wells, as before. The samples should be analyzed for the key parameters
shown to be important: fluoride, iron, manganese, aluminum, and nickel.
This periodic monitoring will determine if changes in the system occur
over time. Further action beyond this is not warranted at this time.
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APPENDIX 1

WELL LOGS



Betz • Converse * Murdoch • Inc.
DRILLING LOG

WELL NLMBER:

LCCATION:: iApp*.r p A » - v f t

SURFACE ELEVATION:

DRILLER:

COMPANY:

LOGGED RY-

COMM ENTS:

£ S « SAMPLES= < 5
r— Ll_ Q_ T n

S 3 NUMBER BLOWS

WELL OWNER: Ri\hop Tufce,

ADDRESS: Alqit/ftm P/?

TOTAL DEPTH:

STATIC WATER LEVEL: DATE:

DRILLING METHOD :_&i£

DATE DRILLED:_&r3.
STOP 0?I5

SKETCH MAP

LXATION:

DESCRIPTION OF MATERIALS l//ss«A;Jfftft«
o-ao

-Pao fatl a -few *fe/mHT£5
30 appro* 30 ft

5ft mf- A -/ftte-n flt 3 "

* J
30' *fW PVC,

(b) (4)

(b) (4)



Betz • Converse • Murdoch • Inc. BCM
DRILLING LOG

WELL NIWBER:

LOCATION: N *>tJL> o

SURFACE ELEVATION:

DRILLE

COMPLY:

LOGGED BY:

COMMENTS:

£ w o SAMPLES

ElIcgl.D. SPOON
§ 3 NUMBER BLOWS

WELL OWNER:

ADDRESS:

TOTAL DEPTH:

STATIC WATER LEVEL:

DRILLING METHOD:

DATE DRILLED:.

SKETCH MAP

LOCATION:

DESCRIPTION OF MATERIALS

DATE

(b) (4)

(b) (4)

(b) (4)
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DRILLING LOG

WELL NIMBER: J

LOCATION: N <tA ^

&

SURFACE ELEVATION:__

DRILLER:

COMPANY: Ulg*m* I6i

LOGGED RY?

COMMENTS:

UJ

SAMPLES

tfeftcfll.O. SPOON
o£ S3 NUMBER BLOWS

WELL OWNER

ADDRESS: _

TOTAL DEPTH:

STATIC WATER LEVEL:

DRILLING

DATE DRILLED:

SKETCH MAP

LOCATION:

DESCRIPTION OF MATERIALS

DATE

o-r

HflT
10-D
IHW r^&wyty. a^y

/.Iclrt //////• irto is r

(b) (4)

(b) (4)
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WELL NUMBER : M

LOCATION: Hfrfhf f

SURFACE ELE

DRILLER.-

C O M P A N Y : h *

LOGGED BY;

COMMENTS:

y o SAMPLES

S3 NUMBER BLOWS

DRILLING LOG
'3e^,fl

WELL OWNER

ADDRESS:

:"Ett

TOTAL DEPTH:

STATIC WATER LEVEL:

DRILLING METHOD:

DATE DRILLED:__S»£S/£

SKETCH MAP

LOCATION:

DESCRIPTION OF MATERIALS

DATE

k'TVC

cfsft
(b) (4)

(b) (4)

(b) (4)
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(Red)

APPENDIX 2

USGS REPORT ON EAST WELL



United States Department of the Interior.
\i 1*. i •**••*»

GEOLOGICAL SURVEY
Water Resources Division
35 Great Valley Parkway
Great Valley Corporate Center
Malvern, PA 19355

Bishop Tube
Route 30 & Malin Road
Frazer, PA 19355

Attention: Mr. Chuck Thompson

Dear Mr. Thompson:

Thank you for allowing us to sample your well as part of the Chester County
Ground Water Quality Monitoring Program, fiiclosed is a copy of -the laboratory
report. Tour well water meets EPA's safe drinking water standards. We may wish
to sample your well again in -foe future as part of the program.

The quantity of dissolved substances in your well water are shown in quantities
of milligrams per liter (MG/li) and micrograms per liter (08/L). One milligram
per liter of dissolved substance is equivalent to one part of the substance in
one million parts of water. One microgram per liter of dissolved substance Is
equivalent to one part of ttie substance in one billion parts of water.

If you have any questions concerning the sampling procedure, please call me
anytime at 647-9008. If you have any questions concerning health related
problems and contaminants, please nail Philip Terry, Chester County Health
Department, at 431-6247.

Sincerely,

Charles R. Wood
Subdistrict Chief

DKD/cdk
aid.



UNITED STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

CENTRAL L A B O R A T O R Y A T L A N T A / GEORGIA

WATER QUALITY ANALYSIS
LAB-ID * 161031 RECORD-* 58662 (Red)

SAMPLE LOCATION: 2432
STATION ID: 400221075321201 LAT.LQNG.SEQ.t 400221 0753212 01
DATE OF COLLECTION: BEGIN—SIOAOS END— TIME—1100
STATE CODE: 42 COUNTY CODE: 029 PROJECT IDENTIFICATION: 444209300
DATA TYPE; 2 SOURCE: GROUND MATER GEULUG1C UNIT:
COMMENTS; UNIQUE-0;

OWNER BISHOP TUBE

ALDRIN/ TOT (WATER)
ANALYZING AGENCY
ARSENIC/ DISSOLVED
BENZENE/ TOTAL
SROMOFORM, TOTAL
,ADMIUM, DIS.
CARBON TETRA./ TOT.
CHLORDANE/ T (WATER)
CHLOROBENZENE/ TOTAL
CHLORODIBROMO./ TOT.
CHLOROETHANE, TOTAL
CHLOROFORM, TOTAL
CHROMIUM, DISSOLVED
CONFIRMATION ABOVE 2
CYANIDE/ TOTAL
ODD, TOTAL (WATER)
DOE/ TOTAL (WATER)
DOT/ TOTAL. (WATER)
DICHLOROBROMOMETHA/T
DICHLORODIFLUORQME/T
niELORIN/ T. (WATER)
1DOSULFAN I TOTAL

ENDRIN/ TOTAL(WATER)
ETHYLBENZENE, TOTAL
FLUORIDE/ DISSOLVED
GROSS PCBS T (WATER)
GROSS PCNS T (WATER)
HEPT EPOX, T (WATER)
HEPTACHLOR T. (WATER)
IRON/ DIS.

UG/L <

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L <
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
DETR.

UG/L <
UG/L <
UG/L <
UG/L
UG/L
UG/L <
UG/L <
UG/L <
UG/L
MG/L
UG/L <
UG/L <
UG/L <
UG/L <
UG/L

0.01
80010

1
0.0
0.0
1
0.0
0.1
0.0
0.0
0.0
0.0
0
0

DELETED
0.01
0.01
0.01
0*0
0-0
0.01
0.01
0.01
0.0
1.0
0.1
0.1
0.01
0.01

10

LEA
LIN
MAN
MERMET
MET
MET
MET
MIR
NIC
PER
PH
PHE
SP.
TET
TOL
TOX
TRI
TRI
VIN
WAT
1/1
1/1
1/1
1/1
t/i
1/2
1/2
1/3
12TI

LINDANE/ TOT (WATER)
MANGANESE/ DISSOLV.MERCURY/ DISSOLVED
METALS DISS CHE-EXT
METHOXYCHLOR T.(WAT)
METHYLBROMIDE/ TOTAL
METHYLENE CHLORIDE/T
MIREX, TOT.
NICKEL/ DIS.
PERTHANE/ TOT.
PH FIELDPHENOLS, TOTAL
SP. CONDUCTANCE FLD
TETRACHLOROEThYLEN,T
TOLUENE/ TOTAL
TOXAPHENE/ T (WATER)TRICHLOROETHYLENE/TTRICHLOROFLUOROMET/T
VINYL CHLORIDE/. TOTA
WATER TEMPERATURE
/l-DICHLORETHYLEN/T
/1-DICHLOROETHANE/T

/1-TRICHLOROETH/T
/1/2-TRICHLOROETH/T
/1,2,2-TETRCHLORCI,T
,2-DICHLOROETHANE/T
,2-DICHLOROPROPAN/T
,3-DJCHLUROPROPAK,

12TRANSDICL-ETHYLENE
2-CL-ETHYLVINYLETHER

)

)
L
T

T

)

T
A

T
T
T
T
T
T
T
1
E
R

UG/L
UG/L <
UG/L
UG/L

UG/L <
UG/L
UG/L
UG/L <
UG/L
UG/L <
UNITS
UG/L
UMHOS
UG/L
UG/L
UG/L <
UG/L
UG/L
UG/L.
DEC C:
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
0.01
2
0.3
0
0.01
0.0
0.0
0.01
8
0.01
7.1
0

325
0.0
0.0
0.1
0.0
0.0
0.0
12.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

CONTINUED ON NEXT PAGE



UNITED STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

CENTRAL LABORATORY ATLANTA, GEORGIA

MATER QUALITY ANALYSIS
LAB-ID # 16?811 RECORD-* 58938

SAMPLE LOCATION: 343?
STATION ID: 400321075321301 LAT.LONG.SEQ.: 400331 0753213 01
DATE OF COLLECTION: BEGiN—siotos END-- TIME—1100
STATE CODE: 42 COuNTY CODE: 039 PROJECT IDENTIFICATION: 444340300
DATA TYPE; 3 SOURCE: GROUND WATER GEOLOGIC UNIT:
COMMENTS: UNlQUb-*!

BISHOP TUBE

ANALYZING AGENCY 80010
CARBON, ORGANIC/ TOT MG/L 0.9
NTTR DIS N02 AS N MG/L < o.oi

TR DIS N03+N03 -N MG/L 0.14

NITR DXSS NH4 AS N MG/L 0.03
NITR. DIS NH4 AS NH4 MG/L 0.03
PH FIELD UNITS 7.1
SP. CONDUCTANCE FLD UMriOS 325
WATER TEMPERATURE DEG C 13.0

CATIONS

(MG/L) (MEO/L)
NITR DIS N03+N

ANIONS

(MG/L)
0.14

(MEO/L)
0.010

TOTAL TOTAL 0.010
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I AU OF WATER QUALITY MANAGEMENT \

WAoCE DISCHARGE INSPECTION REPORT
t: Sr.c ,

SIGNING

LOCATION (STREET/STATE ROUTE) MUNICIPALITYSTABLISHMENT

ACRES UNDER
PERMIT

ACRES ALREADY
MIN

TELEPHONE NO

TELEPHONE NO

VALID CERTIFICATE POSTED
YESD

OPERATOR NAME .

lESPONSIBLEtpF&ICIAL
INDUSTRIAL PRODUCTS

TELEPHONE NO'ERSON INTERVIEWED

VIOLATIONSNUMBER OF UNfTS
TREATMENT PROCESS

i* t&. nJ

LAWS, REGULATIONS OR PERMIT NO. & COND.

liJtOtfL .ttffX.
RECEIVING STREAM APPEARANCEW&W QUALITYSAMPLING POINT REPORT NUMBER FLOW (MGDJ

iJ.tJtilA.J-.

IDENTIFICATION DATE Or INSPECTING
INSPECTION AGENCY

TiL'.CK INK ONLY)

(b) (4)



Fixtd Samplti
EN-SL13
REV. i-e; COMMONWEALTH OF PENNSVLVANlA

DEPARTMENT OF ENVIRONMENTAL RESOURCES
BUREAU Of LABORATORIES

WATER OR WASTE QUALITY REPORT
ALL CHEMICAL ANALYSES tXPMSSGO IN

MQA. UNLESS OTHERWISE SPECIFIED

ESTABLISHMENT - ^_

COUNTY

CARD (3)

1

^ 2

USQS-Q30-3

1

' u

10 CODE
Only Mun

1 1 1

1

CASE

UNICIPALITY PROGRAM

<?. tOt-iJCe^ /£O
ALLC
r

JWO
•M

i>4-ie
CM*

1
BUREAU 3*OT AMIS

-71 01 /
SAM*

o

'ACILITY

COLtMSIAME

oLjtf)
LATITUDE 4-10

11 1 1 1 1 1
te NUMBER 36-43

/ / 7 / b
01
5

LONOITU

i
OE 11-16

1 1

DATE 19
M I O

015 bfa
STREAM NAME 4447

>-24
Y

!f13

TRIBUTARY TO:
FULL DESCRIPTION WHERE SAMPLE TAKEN ftuJM~r3-!UL.

V

3 lynitt^^A

Saurc* Of Swnpl*

RoMonSwnpMd

Compmie*

FIOLO ANALYSIS

M-60

•3-64
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Tomporat
SpMW

Amuea B7-66

66

M

Row EattmMd
MMturad

Condition Abo*o-1 Nomul-Z Flood-S
B*to*-3 NO flow -4 M

Straom Flow-CFS

Stt\ tw-MQO

Pfpa Flow-MOD

Tompie

PH

O/).

H*l

SpocCo

Appnra

Odor

HOWS
Legal
Receit
Condi

.)

(00061)

(50031)

(30090)

(00006)

(00010)

(00400)

(00300)

3
8
/ Turt» (00070)

Ifp^ (00403)

10(3J

CK500M)

Br (71871)

1 (71868)

«d

nc«

f
hipped L
Seal
ed b
tion t

y —
3f S«
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(4B001)

(01330)

..

) cusrpov LOO S/^
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»i
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^\
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pH4 (00430)

.._ *** IKWW
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COM
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P TD f00^

/
AI-Toiug/l (011091

Cd-TotuO/l (01027)

Cr-Totufl/l (0)034)

Cu-Totug/1 (010*3)

F«-Totug/l (01043)

, Mn-Torug/l (01033)

NI-Totug/l (01067)

Pb-Totug/l (01031)

Zn-Tot ug/t 101052)

^—J

LAB AN

1
h

COLL NUMBER

ADS"
TYPE TR STD ANALYSIS

o 52>o
TIME

Mr

1 1

E5-25
MM

KINO 29

2
RELATIVE POINT 36

ADDITIONAL LAB ANALYSES

- - - .

ALYSI1

/ /
OotoAmlynd —— / ——— JL —————

ToMSoHd* (00600)

^^D —
Sol SMMi (00545)

Total Din Solid* (00615)

'L
x >

KW»

KfoM4

\ (00*15

| (00630)

* (00610)

(00629)

— — """ ——————

HAraflCM

Mg
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O

(
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1

3>

- ' -

! ,

(00*00)

(ootta

(OM77)

(OOB45)

(OOB40

(00951)

(30700)

Dr. (46002)
3* (32730)

(00720)

—————

——

•

i



HATER AND HASTEHATER REPORT
SAMPLE NUHBER - 8315406

COLLECTOR -  COLLECTOR HO - 0117105
ESTA3 - BISHOP TUBE CO
CASE HAHE -
FACILITY -
ID CODE - NONE HQN STATION NUMBER -,000
SAMPLING DATE - 5/04/83 TIHE - 8:10 UT - 00:00:00.0 LONG - 00:00:00.0

TYPE - 03 SOURCE - 08 STD ANAL - 500
REPORT REVIEWED BY

STORET DESCRIPTION
LABORATORY ANALYSIS :

RECEIVES ON - 5/05/83
> DATE - 5/16/83

00095
00310
30403
00410
00530
00610
00615
00620
03665
00940
00943
00951
01027
01034
01042
01045
01051
01055
11067
J1092
01105

SPEC COOT
BOD 5 DAY
PHLAB
TALXCAC03
RESTOTNONF
TNH3-K
TN02-N
TN03-N
PHOS-T HG/L
CHLORIDE
S04TOT
F.TQTAL
CDTQTUG/l
CR TOT UG/L
CU TOT UG/L
FETOT
PBJOTAL
HN TOTAL
NI.TOTAL
ZN.TQT UG/L
AL.TOTAL

RESULT CONC VERIFY BY VERIFY DATE COM CODE

5/06/83
5/12/83
5/10/83
5/10/83
5/06/83
5/05/83
5/06/83
5/06/83
5/11/83
5/05/83
5/09/83
5/10/83
5/06/83
5/11/83
3/11/83
5/11/83
5/06/83
5/11/83
5/11/83
5/11/83
5/10/83

301.0000
0.4000
7.8000

70.0000
2.0000
0.0900
0.0240
2.4200
0.2400

22.0000
36.0000
0.5000
0.2000

. 10.0000
20.0000
70.0000
3.0000

40.0000
20.0000
60.0000

270.0000

HG/L

«G/L
HG/L
HG/L
H6/L
H6/L
HG/L
HG/L
HG/L
HG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

6
G
G
G
G
G
G
G
6
G
6
G
G
G
6
G
G
G
G
G
G

HEM
ftLS
LCC
LCC
HHJ
ICB
ICB
ICB
LBS
ICB
LBS
ICB
BHL
HRO
HRO
HRO
BHL
HXO
WO
HRO
HRO

SAMPLE COHHENTS
NO SAMPLE COHHENTS

TOTAL NUHBER TEST FOR THIS SAHPLE 21

(b) (4)



r ixed SamplM
COMMONWEALTH Of PENNSYLVANIA

DEPARTMENT OF ENVIRONMENTAL RESOURCES
BUREAU Of LABORATORIES

WATER OR WASTE QUALITY REPORT
ALL CHEMICAL ANALYSES EXPRESSED IN
• MGA. UNLESS OTHBHWISC SPECIFIED

ESTABLISHMENT

COUNTY '
/I 1 .»
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1
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UATER AND UASTEUATER REPORT
SAMPLE NUMBER - 8315407

COLLECTOR -  COLLECTOR NO - 0117106
ESTA8 - BISHOP TUBE CO
CASE NAME -
FACILITY -
ID CODE - NONE UON STATION NUMBER - 000
SAMPLING DATE - 5/04/83 TIME - 8:30 LAT - 00:00:00.0 LONG - 00:00:00.0

TYPE - 07 SOURCE - OH STD ANAL - 500 RECEIVED ON - 5/05/83
REPORT REVIEWED BY ^—, . ,. Am - 5/16/83'<?̂ V Jf.

STORET DESCRIPTION RESULT
**~

CStK VERIFY BY VERIFY DATE COHH CODE
LABORATORY ANALYSIS :
00095
00310
00403
00410
00610
00615
00620
00665
00940
00945
00951
01027
01034
01042
01045
010S1
01055
01067
01072
02105

SPEC CONS
BODS DAY
PHLAB
TALKCAC03
TNH3-N
TN02-N
TN03-N
PHOS-TH8/L
CHLORIDE
S04TOT
F.TOTAL
CD TOT UG/L
CR TOT UG/L
CU TOT UG/L
FETOT
PB.TOTAL
MM TOTAL
NlfTOTM. <
ZMrTOT UG/l
AL, TOTAL

447.0000
1.0000
7.8000

174.0000
0.0400
0.1300
0.4700
0.2600

29.0000
22.0000
0.2400
0.2100

60.0000
40.0000

2930.0000
12.8000

560.0000
10.0000
60.0000

190.0000

MG/L

MG/L
MG/L
M6/L
H6/L
H6/L
H6/L
MG/L
H6/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

6
6
6
6
6
6
6
G
6
G
6
6
6
6
6
G
G
6
6
G

REU
RLS
LCC
LCC
ICB
ICB
ICB
IBS
ICB
LBS
ICB
BHL
W
HRO
HRO
BHL
MRO
HRO
HRO
MRO

5/06/83
3/12/83
5/10/83
5/10/83
5/05/83
3/06/83
5/06/83
5/11/83
5/05/83
5/09/83
5/10/83
5/U/83
5/11/83
3/11/83
5/11/83
5/06/83
5/11/83
5/11/83
5/U/83
5/10/83

SAMPLE COMMENTS
NO SAMPLE COMMENTS

TOTAL NUMBER TEST FOR THIS SAMPLE 20

1MIJ9UIO

(b) (4)



COMMONWEALTH Of PENNSYLVANIA

<1> /7t^

ESTABLISHMENT *
-•-1 '_

COUNJY

CARD (3)

t

z
USQS-O30-&

[
\

Cnly

i

""

•i-^a

/ /"
</-£ ' -

BUREAU OF LABORATORIES

WATER OR WASTE QUALITY REPORT
ALL CHEMICAL ANALYSES EXPRESSED IN

MO/L UNLESS OTHERWISE SPECIFIED

CASE

MUNICIPALITY

C ,̂ / xCWLcJil*_
IDC
Mun

|

ODE (ALL CARD.
T Ett

L. _J_

>)4-1<
Cu«

1
BUREAU 3547 AMIS

- 7 I 0 - I / *
SAM!

O

Fac

I
ILENUM

PRO

/
K3RAM

LATITUC

,1,

LAB, Numbw ————— V^EBBBW ————
&A X^BBBB' *

FACILITY

COLL NAME,

.}&-*,..*./?
E4-1Q

1 1 01
»Eft 36-43

-/] 71 / |oj?

LONQITU

1
OE 11-18

1 !
STREAM NAME 44-87

TRIBUTARY TO:

FULL DESCRIPTION WHERE SAMPLE TAKEN Aj, .SttjL. ^

1

DATE 19-24
M 1 O Y

ol^5 loU -P'Hv> 1 -/ f—f rr ;* ^

TYPE TR

O
TIME

Hr

j" - *

COU-NLJMBSrt

STD ANALYSIS

57»
15-36

Mirt

510

KINO 29

^
RELATIVE POINT M

t

i'vSO

oV (jei-iJt^

TypoSunp)*

^~
So Sarapto

Raaaon Swnptod

Sampla

.

klta

neu> ANALYSIS
5940

n««

Condition Abov* - ^
Batow-3

6M4

Proportion*!
UflMofift

Spttel

AHquoM 67-66

66

66

MHMiMd m

Nomwl-2 Flood -9

Stream Ftew-CFS (00061)

_ '̂ 3to«- -'3V--MOO (SOOSt)

Pip* r.owMQO (50050)

Gaga Rwoirg-Fl (00065)

Tamp(C

PH

D.O.

Sp*cCo

A p pair*

Odor

=)

fid

AC*

HOW Shipp

Legal Seal
Received b
Condition (

(00010)

(00400]

(00300)

Cl (50060)

Be (71871)

1 (71888)

(00094

(46001)

(01330)

ed j
No.
f™
3f Se

<5
I
I

i
MBB

Wffl

1
1

i

^ \

; CUSTODY LOG ^/.i
UXJ>< n.i/ 4

.1

I U# •» 1

0 il

Color

Turn

£>

i __ .

Spac. Cond

PH4

PM8
C

T.O.C.

C.O.O

s*~
May

P

Hot

old

BOO^

T

TO

AI-To(og/I

Cd-Tol ug/l

Cr-Tol ug/ 1

Cu-Tot ug/l

.Mn-Tolug/l

\
Ni-Tdl ug/l

s
\

PO-Toluo/l \

Zn-Totoo/l

(00060)

(00070)

(00403)

(00099)

(00410)

(00436)

170906)
~ 100435)

(00

(00

yfa*
(00

660)

340)

310)

885)
(00688)

(01105)

(01027)

' (01034)

(01042)

(Ot044)

(01055)

(OIOB7)

| (0105!)

t 101092)

\

r

'y

LAB AN

;

(QDITIONAL LAB ANALYSES

ALVSSS

ToW SoJM* (00600)

julp.3triM» J (00930)

Sat SWWi (00845)

Total Olw Solid! (00519)

P (008 15)

(00820)

(00810>

Kt«4-N (00623)

Hardnwa (00900)

Ca (00916)

JffV^ (00927)

SO, JF (00949)

Cl/ / - (00940)

f J (00951)

M9AS (382801

Phanolt Dr. (40002)

Cy

ug/l Oi (32730)

anid* (00720)

i t

.

•̂ N*

**t

''

'•"

-

i
,6



HATER AMD WAS TESTER REPORT
SAMPLE HUHBER - 8315408

COLLECTOR, - 1 COLLECTOR NO - 0117107
ESTAB - BISHOP TUBE CO
CASE NAHE -
FACILITY -
ID CODE - NONE UQN STATION NUMBER - 000 ,
SAMPLING DATE - 5/04/83 TIME - 10:50 LAT - 00:00:00.0 LOHG - 00:00:00.0

TYPE - 05 SOURCE - 01 STD
REPORT REVIEWED BY

STORET DESCRIPTION
LABORATORY ANALYSIS :

ANAL - 500 RECEIVED OH - 5/05/83
DATE- 5/14/83

00310
00*103
WHO
00530
00610
00615
00620
00665
00940
00945
00951
01027
01034
01042
01045
01051
01055
01067
01072
41105

BOD 5 DAY <
PHLAB
TALKCAC03
RESTQTNONF
TNH3H*
TN02-N
TN03-N
PHOS-T MG/L
CHLORIDE
SO* TOT
F.TOTAL
CD TOT UG/L <
CR TOT UG/L <
01 TOT UG/L
FETOT
PBrTOTAL <
HN TOTAL
NIrTOTAL <
ZH,TCT US/L
AL. TOTAL

0.2000
7.6000

38.0000
2.0000
0.0100
0.0240
2.8600
0.0400

25.0000
24.0000
0.8600
0.2000

10.0000
10.0000

110.0000
3.0000

50.0000
10.0000
10.C003

190.0000

H9/L

M6/L
MG/L
HG/L
MG/L
K6/L
MG/L
MG/L
MG/L
MG/L
UG/L
UG/L
UG/L
UG/L
UG/L
U6/L
UG/L
I.IG/L
UG/L

6
G
G
G
G
G
G
G
G
G
G
G
G
G
6
G
G
G
6
G

RLS
LCC
LCC
HNJ
ICB
ICB
ICB
IBS
ICB
LBS
ICB
BHL
MRO
HRO
HRO
BHL
mo
HRO
MRO
MRO

RESULT CONC VERIFY BY VERIFY DATE COM CODE

5/12/83
5/10/83
5/10/83
5/M/83
5/05/83
3/06/83
S/0&/83
5/U/83
5/05/83
5/09/83
5/10/83
3/11/83
5/11/83
5/11/83
5/11/83
5/06/83
5/11/83
5/11/83
5/1I/B3
5/10/83

SAMPLE COMMENTS
NO SAMPLE COMMENTS

TOTAL NUMBER TEST FOR THIS SAMPLE 20

1VNI9IUO

(b) (4)



I I ABU .3011 i

COMMONWEALTH O* PENNSYLVANIA
15804 *••

-

ESTABLISHMiNT .
x*^ yj j l ^^*

COUNTY

CARD (3)

1

^
USQ3-*

2

330-3^

/ h

10 CODE
Cnty Mun

1

BUREAU OF LABORATORIES

WATER OR WASTE QUALITY REPORT
ALL CHEMICAL ANALYSES EXPRESSED IN

MQ/L UNLESS OTHERWISE SPECIFIED

CASE

UNICIPALITY

C^ ^ f̂ixtjL-
ALLCARa
r EM

1
})4-U
CM*

1
BUREAU 35X17 AMU

716 1 /

F*c

SAMPLE NUM

0 \l

PROGRAM

/u)
LAT1TUC

ill

COLLH

E4-10

1 1
*IR 36-43

/I7I3

•ACILITY

£*ju£
LONOITU

01 ll

17 I/

OE 11-19

1 1

"'• —— ̂ fc; —— ?

*C5/ ** COLL NUMBER

1

OATC 19-34
M I D 1 Y

I \z\fft [r D
STREAM NAMI 44-87 '

TNISUTAFIY TO: ^^jS*~ '
FULL DESCRIPTION WMSflf SAMPLE TAKEN _,JjgSî *̂ '

Q C. ̂
* "

Typ* Sofflpl*

Sot', jl SwnoM

Compoi
S*mpl«

FIELD ANALYSIS

ei-ea

63-A4

Ufptonii

Tofflponi

Aliquott 6746

W

66

How emm«l«d _
MWHWIWl

CondlUon ADov« - 1 Nomm - 2 Flood - S
B«tow-3 Nonow-4 *°

Sirown FWw-CFS

5t» m-UQO

Pip* Flaw-MOD

T«t»p (C

PH

00.

•fai

Spec Co

APPWM

Odor

:i

nd

ne*

(00061)

(50091)

f 50030)

(00085)

(OOdtOf

(00400)

(00300)

3
?

/

W(2)

CI(S006CI

Br (7 en,

i (7i see)

How Shipped J
Legal Seat
RaceinfltiJi
CondiIff''

1
fion (

/Hi«

(00094)

(44001)

101330)

2 C(J*JPDY LOG
A

5 ——————————
So

LAM AN

Color

Tort

fepM.Cond J

Alk

PH4

DH6

e
T.O.C

C.O.O

3-D.y

P

Hot

>old

BOO

T *^

TO

Al-Tol i»9/l

Cd-Tof ug/ 1

Cf-Toi uo/ i

Cu-Tot ug/l

Fa-Toiug/l

Mn-Tol MO/I

N*-Tot ug/ 1

Pb-Tot uo/i

Zn-T«ug/t

<00060)

(00070)

(00403)

(00

(00

(00

170
(00

(00

(00

yfoo

065)

410)

436)

•on
1435)

660)

340)

310)

(00669)
(00*681

(01105)

(01027)

(01034)

(01042)

(01049)

(01067)

(OlOSIf

(01092)

M.YSIS

YPE TR STO ANALYSIS

£/ ^^f)C^)
TIME

Hr

1?

^kT

25.28
Min

0 IO

KINO as

Z
ip'jifT rmiiTir" •

kOOmOMM. lW|ANALY«S

\\1 t-
•

«0

(\*^ %3"

^^s&ipSs.
*̂IcoJQToWSoHd* OtjQWtoE

&MO. SolldO (OOWO)

Sot Solid* (00*49)

TOW DiM SOU** (00513)

NO.N 1

NO,N

(00613)

(00820)

(00610)

(OOUS)

HartfMM

C«

Mg

sa

CIJ

MBAS

Plwnoli

O

UQ/I

j«anW4)

'B'>
k»

'

'

(00*00)

(OOBtW

(00627)

(00645)

(OOB40)

(00851)

(3820W

Or. (46002)
O> (32730)

(00720)

,

J^ i$V P

-

•*

i



WATER WD WASTBJATER REPORT
SAMPLE NUftBEft - 8235E04

COLLECTOR -   COLLECTOR KO - 0117371
ESTAB - BISHOP TRIBE CO
CASE NAME -
FACILITY -
IP CODE - NONE m STATION NUMBER - 000

SAMPLING DATE - 12/09/82 TI«E - 8:00 LAT - 00:00:00.0 LONG - 00:00:00.0
TYPE - 03 SOURCE - OB STD ANAL - 500 RECEIVED OH - 12/10/82

SEAL NEKS)

DATE - 12/21/82

RESULT CONC VERIFY BY VERIFY DATE CQMM COPE

RffORT REVIEWED BY

STORET DESCaiPTION
LABORATORY ANALYSIS :
00095 SPEC COND

PHLAB
RES TOT NONF
TNH3-K
TN02-N
TN03-N
PHOS-T HG/L
CHLORIDE

00403
00530
00610
00415
00620
00665
009MO

341.0000
7.9000
18.0000
0.25CC
0.0700
2.1300
0.2700
27.0000

HG/L
H3/L
MG/L
HG/L
MG/L
«S/L

G
G
6
G
G
6
G
G

ICCm
HMJ
IC6
ICB
ICB
BLF
ICB

00951 F,TOTAL 0.4000 HG/L G ICB

12/13/82
12/13/82
12/15/82
12/10/32
12/13/82
12/13/82
12/16/82
12/13/82

12/15/82

SAMPLE COMMENTS

NO SAMPLE COMMENTS
TOTAL NUHBER TEST fOR THIS SAMPLE 9

.700:509 CANDE 32.400; YOU ARE LABAF04(88)

(b
) 
(4
)



REV. COMMONWEALTH OF PENNSYLVANIA

03 n"\ j!_iAi i•i
ESTABLISHMENT - ^^»

COUNTY

CARD (3)

1

^ 2

USOS-Q30-3-

1
i

*
10 cooe

Cnly Mun

1 1 1

1

BUREAU OF LABORATORIES

WATER OR WASTE QUALITY REPORT
AIL CHEMICAL ANALYSES EXPRESSED IN

MOA. UNLESS OTHERWISE SPECIFIED

CASE

MUNICIPALITY P

(ALLCARO'
T EM

1

i)4-te
Caa*

1
BUREAU 35-37 AMIS

*nl ol i

FM

1

WGHAM

LATITUC

li
SAMPLE NUMBER 36-43

Ol 1 1 111

>
FACILITY

COLL MAMS

%xuP
E4*10

1 1

LONdtTU

01 ll
Olfil^.

Of It-18

1 1

LA0. Numb*

^OaM R*c*M

f4C%883
COLL NUMBER

«?2

DATE 19-24

STREAM NAME 4*47

TRIBUTARY TO: ;
FULL DESCRIPTION WHERE SAMPUI TAKEN

L nrrtflO-k

Type Samel*

», of Sampto

R*a*on Sampled

Compoait*
Sarnplo

P1ILD ANALYSIS

SMO

•i-aa

63-W

Ufdtom

AHquobJ 87-68

66

66

now Eattmattd
M»Mur*d

Condition Abow-1 Nomut-2 Flood -8
B*40w-3 No«OW-4 M

Slraam FhrwCFS

31 'low-MGO

Pip* FkwMQO

Gag* RMding-Ft

pH

B-O

•4H

5p*c-Co

ippnra

Mor

3)

(00061)

(50081)

(MOOD)

(00068)

(00010)

(00400)

(00300)

ST
/
I

VO(Z)

Cl (50060)

Br (71871)

1 (7 1860)

fld

nc*

How Shipp
_egal Seal
Hecsivedli

J(\

LpU
irn

(00094)

(48001)

(01330)

CUKODVLOO 3j
JtAjCX. n.t. / ( 1

7nnriitirl3UUblU!U

__
Color

Turn

\3)

Alk

PH4

Hot
PH8

Can

T.O.C

CO.O.

5-OayBOO

P T.

Vl-Tot ug/l

Lj-Toi ug/l

ICr-Tol ug/

|Cu-Totug/l

F«-Tot ug/l

Mn-Tet ug/l

Ni-Tot ug/l

PtvTot ug/l

Zn-Tof ug/l

(DOOfO)

(00070)

(00*01)

1 (00086)

(00410)

(004M)

(7060W
(00438)

(00680)

(00940)

310)

(00086)
(00668)

(01106)

(01027)

(01034)

(01042)

(01045)

(01059)

(01007)

; (01091)

[01092)

LAB AHALVSM

y*M

TOM Solid*

Suap.SolWa

SM Solid*

rYPE Tfl STO ANALYSIS

0 SCO
Hr

riME

•» I ̂ fl

ZS-28
Mln

310

KINO S'

Le
RELATIVE POINT M

ADDITIONAL LAB ANALYSE;

'(•,.;.,.- / /
(00000)

(OOS30)

(OOS4S)

Total DM* SoHda J (00815)

^—v

rv
K1*M4

Ca

£)

D
M8AS

Ph*nol*
ug/l

Cyanid*

fF^

)
I

I-

(-

1

(00619)

(00620)

(00810)

(00625)

(00000)

toottw

toon?)

(00»4»)

(00840)

(00651)

(382601

Dr. (48002)
O* (3*730)

(00720)

—————— ,

... ,

-

ORIGINAL



KATES AND b'ASTBATER REPORT
SAH°LE NUMBER - .8306749

COLLECTOR - 1 COLLECTOR NO - 0117052
ESTAB - BISHOP TUBE
CASE HAHE -
FACILITY -
ID CODE - NONE M8N STATION NUMBER - 000
SAMPLING DATE - 3/17/33 TIHE - 8:30 LAT - 00:00:00.0 LONG - 00:00:00.0

TYPE - 05 SOURCE - 01 STS ANAL - 500 RECEIVED ON - 3/18/83
REPORT REVIEWED BY 7 DATE - 3/28/33

3TORCT DESCREPTICN
LABORATORY ANALYSIS :

RESULT CONC VERIFY BY VERIFY DATE COHH CODE

00095
00403
00515
00610
00615
00620
00665
00940
00945
00951
01027
01034
01042
01045
0105!
01055
01067
OW92
01105

SPEC CGND
PHLAB
RES DISS/105
T NH3-H
T N02-N
T N03-N
PHOS-T HG/L
CHLORIDE
SOI TOT
FrTQTAL
CD TOT UG/L <
CR TOT UG/L <
CU TOT UG/L
FE TOT
PB.TOTAL <
HN TOTAL
NIJOTAL
ZflJQT UC/L
AL.TOTAL

270.0000
7.3000

224.0000
0.0700
0.0260
2.8300
0.0800

29.0000
20.0000
1.5000
0.2000

10.0000
10.0000

110.0000
5.0000

50.0000
10.0000
20.0000

220.0000

HG/L
Jffi/L
HG/L
HG/L
HG/L
HG/L
HG/L
HG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
U3/L
UG/L

G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G

HHS
m
HHJ

UET
UET
ICB
UET
ICB
ICB
BHL
WET
UET

BHL
UET
WET
UET
ICB

3/21/83
3/19/83
3/22/83
3/19/83
3/19/83
3/19/83
3/22/83
3/19/83
3/22/83
3/22/33
3/22/83
3/25/83
3/25/83
3/25/83
3/22/83
3/25/83
3/25/83
3/25/83
3/23/83

SAMPLE CCMENTS
NO SAMPLE CQMENTS

TOTAL NUMBER TEST FOR THIS SAMPLE 19

(b) (4)



6R-BL1
1EV. 1J

1
12

rti
•
/•A

Fix

-
"

•d Stmplss

-STABL

&
ISHMENT /i

BOUNTY '

CARD (3)

^X"
1

CMy 1

I 1
1 1

M

IO CODE
Mud 1

I I

COMMONWEAITH OF PENNSY1VANIA fmmmmmmmm^. *
DEPARTMENT OF ENVIRONMENTAL RESOURCES , .» „,._..-, fB^B^B^B^Bll

BUREAU OF LABORATORIES LAB. Wumotr —— ̂ ^ ———

WATER OR WASTE QUALITY REPORT D«.B*̂  _ f̂lla^K__
ALL CHEMICAL ANALYSES EXPRESSED IN ^/?f^'Jmmm^~

MO/L UNLESS OTHERWISE SPECIFIED 1 2AftBfipr
^>V.'*Wr^

CASE

UNICIPALITY

f^ L^J~f\jJL^
ALL CARD!
r en

1
)4-ia
CMC

1
BUREAU 3ft-37 AMIS

710 I/

Fae

1
SAMPLE NUM

0 I

PR

>

OORAM

'U}
LATITUC

ill
BEHaM3

71

i«

=ACILITV S COLL NUMBER

COLL NAME

E4-10

317
01
2

LONrflTU

1
DE 11-16

1

DATE 16-24

/ 1*0101 /lobe
STREAM NAME 4447

RIBUTABV TO: , f .j#f~ _ i
ULL DESCRIPTION WHERE SAMPLE TAKEN C1 1 AJ I & t 1 d \? _ /^ T

*9 Vl ̂
X />Cr/fY*C *^

\W*

HMSampw

4MTIpO1
implo

Ma

FIELD ANALYSES

6*40

61

B3

-B2

h*»

Uniform

Temporal
SpalM

AUquott «7*W

66

AW IMnwM

ondttton AbOM-1 Normal -2 Flood -5
B*bw-3 NoRow-4 M

ream Flow-CFS

tg* Raadlng Ft

•mp(C

^

0.

>«c-Ce

>P*ari

lor

OW J

-gal
*C6i\

?ndi

j)

r'

100061)

fSOOSl)

(60060)

(00069)

(00010)

100400)

(00300)

5
/
/

W(2>

01(60060)

Br (T1S71)

1(71668)

nd

nc»

hipp
Seal
ed b
tion

«t

No.

V
3f S

(00004)

(46001)

(01330)

/TCUSTOpY LOG /2 /
itiAJn n«»o /7

«,!

Cl 1

Color

Tut*

40D06Q

LAB) AN

CXI37C)

£) mm

(sptC-Cond) (OOOBS)

Ah (00410)

PH4

•Mi

C

T.O.C

C.OJ3

vow

P

(00436)

Hot

old

BOO

T

TO

'

Co-Tot ug/l

Cr-Tot ug/l

Cu-TOt ug/l

Fa-Tot ug/ 1

Mn-Tol ug/l

Ni-Tol ug/l

Pb-Tot ug/ 1

!n-Tot ug/l

V ——— ̂ >

1706061
(00436)

(00660)

(00

yfto

^ (00
<OD

340)

310)

•65
ess

(01106)

(01027)

(01034)

(01042)

101045)

(01095)

(010*7)

(0*091)

(0108!)

TYPETR STO ANALYSIS

Q &x>
TIME

Hr

s-IM t

15-29
Min

KIKD 29

RELATIVE POINT S6

• fV

Wlftrf ONAL LAB ANALYSES

. f. " "

%*?, ^

ALVSBS ' '

Total Sottfi «rf39$nti)

StMp. SoHd '̂ (00530)

Sat SoHdk (00545)

Total Diu Solida (0081 S)

NO,N A (00615)

NO.N I (00620)

NH.N / (00610)_\s
Kjal-N (00625)

Nartfnaaa (OOWO)

Ca 4000161

Mg (00027)

S<X (00*45)

CIJ (00*40)

F\ (00951)

MBAS (38260)

Phvnoli Or. (46002)

ug/l Oi (32730)

Cyanid* (00720)

,

i i

F*3

, I

I

1
i 1

i

1
i •

t

!



COLLECTG?, - 
ESTAS - 3ISHOP TRISZ
CASE MA*£ -
FACILITY -
ID CODE - NONE

UATER AND UASTEHATE3 REPORT
SAMPLE HUHBER - 32358G5

COLLECTOR NO - 0117372

MOM STATION NUMBER - 000

SAMPLING SATE - 12/09/82 TIME - 8:15 LAT - 00:00:00.0 LONG - 00:00:00.0
TY?E - 05 SOURCE - 01 STD ANAL - 500 RECEIVE CN - 12/10/92

SEAL NO(S)

REPORT REVIEWED

STQP.ET DESCRIPTION
LABORATORY ANALYSIS :
00095 SPEC COND
00403 ?H LAB
00610 T NH3-N
00615 T HQ2-N
00620 T HQ3-N
00665 PHOS-T M6/L
00940 CHLORIDE
00951 F,TOTAL
01027 CD TOT UG/L
01031 CR TOT US/L
01012 CU TOT l'5/L
01045 FE TOT
01051 PB.TOTAL
01055 *N TOTAL
01067 KI.TOTAL
01092 ZNJOT UG/L

01105 ALrTOTAL

DATE - 12/21/82

RESULT CONC VERIFY BY VERIFY DATE COM* CODE

12/13/82
12/13/82
12/10/82
12/13/82
12/13/82
12/16/82
12/13/32
12/15/82
12/m/82
12/17/82
12/17/32
12/17/82
12/14/82
12/17/82
12/17/82
12/17/82

12/20/82

326.0000
7.7000
0.3000
0.0360
2.8200
0.1300
31.0000
2.1000
0.2000
30.0000
20.0000
90.0000
5.0000

100.0000
80.0000
W.OOQQ

MG/L
MG/L
H6/L
MG/L
KS/L
K6/L
UG/L
.UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G

LCC
HUS
ICB
ICB
ICB
BLF
ICB
ICB
BHL
LBS
LBS
LBS
BHL
LBS
LBS
LBS

150.0000 UG/L G ICB

NO SAMPLE COMMENTS
TOTAL NUMBER TEST FOR THIS SAMPLE

SAMPLE COMMENTS

17

856700:50? CANCE 32.400; YOU ARE LAMPOW83)

(po-j

(b) (4)



REV COMMONWEALTH OF PENNSYLVANIA

f|) ^Jî XJlJ

ESTABLISHMENT ^^

COUNTY *

CARD (3)

1

^
usos-t

2

330-3'I

Cnty
ID COD
Mun

1 1

BUREAU OF LABORATORIES ^^^ •̂£'̂ •̂65

WATER OR WASTE QUALITY REPORT = D.» n«Aa<.1Û H
ALL CHEMICAL ANALYSES EXPRESSED IN ^^ITllBT

MOrt. UNLESS OTHERWISE SPECIFIED f\*/A/ ^^

CASE

MUNICIPALITY

MA
T

LLCARD.
E«

1

!)4-ie
Caa«

1
BUREAU 3547 AMIS

1 110 I I
SAMI

O

FIC

I
4.ENUM

1

PROGRAM

ILO
.

•ER3t

\

LATITU

ii
1-43

*.1

3E4.

f ACILITY

10

1 01
siais

LONGITUDE

1,
1MB

1

DATE 19-24X/
M I o^XY

lit U ÎSEk
STREAM NAMS 4447 sjf ^*

TRIBUTARY TO: f'f <^ ̂
FULL DESCRIPTION WHERE SAMPLE TAKEN \^Q , Q£ ^-L- J^Q ^jt*. _<,\

1

7 taftiltA .;

TypaSwnpla

So. (Swnpl*

Roaaon Stmptad

Contpw
Sampla

FIILO ANALYSIS

SMO

ai-«a

6344

Proeomonat
HM Uniterm

ToMporal

AHquott 6746

Flow

Condition Abovv- 1
EWow-3

Slraam Ctow-CFS (00051)

Svrr » -MOD i 30051)

Pipa Flow-Mao (90090)

<3ag»RMding-Ft (00005)

Twnfl (C

PH

D.O.

S»«eCo

Anptari

Odor

;>

rid

oca

It

(OHIO)

(00400)

(00300)

Cl (50060)

Br (71371)

(71866)

(00094)

(40001)

(p9U)
fHtinMt A

HowRhippart plA^t-

Legal Seal
Received b
Condition c

No.
V
if Se,a|

Cadmatad
Maaaurad

Normal-2
MO Flow -4

•B^EV

65

66

Flood -5
80

» CA

5
I
I

TO (2)

pDY LOG || /

<?*
LAB AN

Color

Turb

£>
Sp«.CondJj

Q
pH4

HO
pH6

Col

T.O.C.

C.O.D.

5-Day BO

1

P TE

t
i

o

rp
)

(CO-Tot ug/l

Cr-Tol ug/ 1

Cu-Tot uf/ 1

Fa-Tol ug/ 1

Mn-Toiug/l

Mi-Tot us/ 1

JPD-TOI ug/t

—.11-*'

(00060)

(00070)

(00403)

(00095)

(00410)

(00430)

1705061
(00435)

(00660)

(00340)

yfocnio)

(00600
(00606)

(01105)

(01037)

(01034)

101042)

(01049)

(01095)

(01067)

(01051)

(01093)

ALYUS >^

DaMArMlyzad

v/ -*

TYPETH

^TlAlEyl

^IW

frJV#

Sis

r̂
COU. NUMBER

34?
5TD ANALYSIS

^00
Id- 25

MIft

M-lo

KINO 29

JELATItf POINT 58

^mTtOr^ îs f̂fcjCVses
»\ ' fc?C*^ vrfoc* %Tv _tcv

V̂1^>^F
.̂ A* ^^rf" QJ^

^w^'

&* / /
I I

Total Solids (00500)

Suap. Solid* (00530)

Sal Solid* (00845)

Total DIM SoHds (00515)

r- -v
NOjN A (00615)

NO,N (00530)

NMjN/ (00610)

Kj«*-N (00635)

/* —— ̂/Hardnoaa/ (00900)

I /**^

iCa ' (0091W

Mg (00937)

SCt (00945)

Cl (00940

F / (00951

MBAS I3B260I

Ph*not> Or. (40002)
UQ/I Da (32730)

Cyanida (00720)

( .

,

,

(ft

ORIGIMAI

(b) (4)



s
-/

COLLECTOR -
ESTAB -BISHOP TUBE
CASE NAME-'
FACIUTY -
IDCOK-NONE

HATER AND UASTEMTER REPORT
SAMPLE NUMBER - 8232815

COLLECTOR NO - 0117348
•t-

WH STATION MHOER - 000

SAMPLIW DATE - 11/13/32 TIME - 14:40 LAT - 00:00:00,0 LONB - 00100:00.0
TYPE-03 SOURCE-01 STB ANAL - 500 RECEIVED ON - 11/16/82

SEAL MHS)

REPORT REVIEWQ

STOfiET DESCRIPTION
f +•

RESULT CONC VERIFY BY VERIFY DATE CONN COM
JUCUTORT ANALYSIS I
00095
OOM03
oomo
00610
00415
00420
00665
00900
00916
00727
oom
009U
00951
01027
01034
sin:
01045
01051
01055
01067
01092

SPECCOO
PHUB
TALKCAC03
THO-N
TN02-M
TN03-N
PWS-TM6/L
THARDCAC03
CA.TOTAL
HSTOTMS^.
CHLORIDE
S04TOT
F.TOTM.
CDTOTU8/L
CtTOTUB^.
CUTOTU6/L
FETOT
PBfTDTAL <
HN TOTAL
NLTOTAL
ZNJOTU6/L

3M8.00W
8.0000

78.0000
0.3600
0.0320
3.2800
0.1100

110.0000
35.4000
10.9000
32.0000
25.0000
3.4000
0.200*

30.000*
10.0000
70.0000
5.0000

eo.0000
30.0000
20.0000

HB/L
MBA.
MB/L
M6/L
HB/L
M6/L
H6/L
MB/L
MB/L
HB/L
HB/L
U6/L
U6/L
U6/L
U6/L
UB/L
U6/L
UB/L
UB/L

8
6
6
6
6
6
B
6
6
8
6
6
6
6
6
6
8
6
B
8
6

UX
HUB
MIS
ICB
Id
ICB
BLF
ICB
m
HRO
ICB
tC8
ICB
BHL
LBS
US
LBS
BHL
US
LBS
LBS

11/16/82
11/17/82
11/19/82
11/16/82
11/16/82
11/16/82
11/26/82
11/19/82
11/23/82
11/23/82
11/16/82
11/18/82
11/22/82
11/19/82
11/30/82
11/30/32
11/30/82
11/19/82
11/30/82
11/30/82
11/30/82

0110S ALrTOTAL 400.0000 U6/L 6 NRO

SAMPLE COMEttTS
NO SAMPLE COMMENTS

»B4700:509 CANDE 32.400; YOU ARE LABAP04<88)

IVNIDi^O

(b) (4)
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Date of inspection

Name of inspector /

HAZARDOUS WASTE INSECTION REPORT
TSD Facilities - Part A

Timfe start Time finish

Company, installation name
'

Location

County itonicipality

Identification number

Name of responsible official

^\tle

Hailing address

Area code and phone no.

Name of person interviewed

Title

Hailing address (if different from above)

Area code and phcne no._____________

-x Site characterization:

a. r~7 Treatment - /"7 surface impoundments, f~7 chemical, f~7 physical/ £? biological

b. J$& Storage - ̂ 9 containers, /by tanks, £7 surface impoundments, £7 waste piles

c. /"7 Disposal' - J~7 land treatment, ̂ 7 landfill, ,£7 incineration,

d. £3 Use, /^ reuse, f~7 recycle, ̂ 7 reclaim

2. Does the facility generate hazardous v/astes? ./""? Yes /v Mo
i

3. Typos of hazardous waste produced by Hazardous Waste Number:

thermal treat-
ment

4. Are hazardous wastes transported off-site by the facility? Mo

(b) (4)



HAZARDOUS WASTE"INSPECTION REPORT
*TSD FACILITIES - PANT B General p.l

1 STATUS -
! 1
i

F
i
i _i

*

:.

•

•

i

it

i

i
i

f
i

j

f '*

i
i
!
i•

z.

X
X

X
)(x
X
X
X
X

X
^
5̂
X
X
Xt

3

x
y
X
/
X

(/
X
X

4- REOUiREMEhTT * .

Part A permit application submitted * " .

Identification number •
Wastes accepted at facility transported by haulers licensed to transport
hazardous Waste by the Department

Waste streams not covered by permit approved by the Department before accept

Chemical and physical analyses repeated as required . "

All waste shipments inspected and sampled ' ' * • :

Waste analysis plan on- site • . . .. . -

24 hr. surveillance at active portion - . .

Artificial barrier at active portion

Proper signs posted and legible at a distance of at least 25 ft. .

Inspection schedule on-stte _ .
Maintenance schedule on-site for equipnenz or structures which reveal
deterioration or malfunction • -
Immediate rencdial action taken where a hazard is imminent or has already
occurred ' .

On the job or classroom personnel training program
Records retained for -each employee at facility of training, job title, and
job description

Ignitable or reactive wastes separated frc-i source of ignition or reaction
lio smoking signs displayed where there ara hazards from ignitable or reactivt
wastes
Treatment, storage, disposal o£ ignitable or reactive wastes or mixing of
incompatible wastes or materials conducted according to requirements
Facility equipped with internal alartn sys-c-m capable of providing iranediate
'-•margeney instruction to personnel

Facility equipped with n device for curirnor.ing outside emergency assistance
Facility equipped with fire control, spill control, and decontamination
equipment
lacility equipped with wutcr at adequate volur.ici and pressure to supply fire
control equipment
Facility corsmmicationc or alarm rjyatcrts. fire control, spill control, and
d^cont-.anination equipment tested and rsiir.--:tinf:c1.
Arlciquat.o aisle space mintaincd to allow unobstructed movement of personnel
and equipment durinq f.-morqoncics

Contingency plan on-site and •iwplcnontod
Contingency plan describes action tr.!:in by pcrnonnel in the cvont of an

CHAPTER
CtrATlosJ
75.265

a)UX(z)
* -

(b)

(b) (1)

nee (c) (

<c)(l>"

(0(2)

(c) (3)

(d) (2) (i

(d) (2) (i

(d) (3)

(e) (2)'

(ej (4)

(e)(4)

<f)

(f ) (6) , (

(g) d)

(g) (D
(g) (2)

(h) (2) {

(h) (2) (.

(h) (Z) <:

(h) (2) C

00(3)

(h) (6)

UHD

(i)(3>



HAZARDOUS WASTE INSPECTION REPORT
T5D FACILITIES - PART B General p.2,

|. tfOM-'&OMPUAMce, i- CoMPUArJCe , b-WOT APPUCA&U;, M--M<ST DEtERMVNlSO
COMpUAK/Ce
STATUS

I

•

—

z
X
X
X
X

X
"̂

\(
V
/
X
X

X
*1
K

<

<

3

X
f

X

/

X
X

X
f
X
A
t
V

<f

-

REQUIREMENT . ^ fl22S*IMBJ
Contingency plan contains an up-to-date list of names, addresses and phone
numbers of all persons qualified to act as emercrencv coordinator.
Contingency plan contains list of emergency equipment including location,
physical description and capabilities of each item
Contingency plan contains an evacuation plan if there is a possibility
that evacuation could be necessary
One employee designated as thê  primary emergency coordinator either on the
premises or on call. • - -.___..

Facility accepting only PA manifests '
• *

Manifests properly completed and routed -within time limits (24 hrs.)

Manifest discrepancies resolved or reported within time limits.

Written operating record maintained on the promises ._•,.."'

written operating record contains description and quantity of Wastes and
method of treatment, storage or disposal * •
Written operating record 'contains location and quantity of each hazardous
waste - - -
Written operating record contains results of waste analyses and treatability
tests

Written operating record contains reports and details of all incidents

Written operating record contains records' and results of all inspections

Written operating record contains required monitoring, testing, and
analytical data • -

Written operating record contains closure* and post-closure cost estimates

All records retainott on premises and available for inspection

Quarterly reports siubmitted to the Dapnrtucnt

Emisriona, discharges, fires, explosions, and groundwater contamination
rcportc-rl ,-j«; rr«cm.|rn/l

Gi.ounrlw.-it.cr monitoriny wells located at approved sites

Adequate protection of grouwlwator monitoring wells

GrounrtVMiior sampling ami analysis plan on the premises

Croundw.-jt.̂ r quality ds.oc^smcnL an:l abatement outline on the premises

Closure plan on the premises «md up-to-Unto

I'or.t-c \osurn plan on l:he premises and up-to-eUite

Annu.il closure cost estimate on the promt unn and uii-Lo-Oale

Aiiiiu.il I'oML-clor.iJi-u cost c:ntin,ilc on Uiu pr-.-mluou and up-to-cVitr*

eiwpreRCITATION
75.265

(i) (6)

(i) (7)

(i) (8)

(i) (ID

(j)

<JH2J{2

(j) (ioj i
(k) . •

Ck) (2) (i

(JO t2) (a

00 (2) (:

(k)i(2)<:

(k) (2) (•

(k) (2) (-

OO (?) /

(1)

(n)

(m) (2)

(n) (2)

(n) (7)

(n) (8)

(n) (14)

to)(2)-

Co) (10)

:p)(2)-

;p)(5)-



'" TREATMENT, STORAGE, DISPOSAL FACILITIES -*. STORAGE (Containers and TatÔ J T̂ /Ŵ T?

. ', . . . . . . . 75.26S - - . . . . . .. ,.ffJ '- • .

|-Mor;-CoMPUA>/c6,2.-Co>tPuVICr= » 6-NffrAPPUcA^LC,4-»JCTDE-T£^wa^ , ORIGINAL

' STATUS
i

y

7

yA

X

yi

^

X

Vy

=v

/
X
jj;

X

X
X
X

Sjl
^

x'

X
X
y
X

r

•

REQU*RSM£S»JT ** - , . * "
• . ^ • .

Containers managed to prevent leaks and spills - '

Containers are compatible with waste stored. . * . . ' " • •

Containers are closed during storage . . v -

Container, storage area inspected weekly for leaks, deterioration, etc. " ..'

Containers holding ignitable or reactive wastes arc set back 15 ro (SO ft)
from property line. ' .-•--.

Satisfactory procedures followed for handling incompatible wastes.

Incompatible wastes separated or protected from other materials* . .
Containers and tanks labeled to identify accurately hazardous waste
contained. Secti<
Precautions taken for tanks holding ignitable, reactive, or incompatible
waste or material

Tanks managed to prevent leaks, rupture, corrosion, or otherwise failing.

Uncovered tanks operated to- ensure at least 60 cm (2 ft) of freeboard.
Uncovered tanks equipped with an overflow alarm and an overflow device to a
standby tank with a capacity equal to or «xceedlnq the freeboard requirement

Continuously fed tanks equipped with a means to stop the inflow.
Containment structure with, a capacity that equals or exceeds the largest
above qround-tank volume plus a reasonable allowance for prorrioJtation basei
on local weather conditions and plant operations provided for liquid storage
in above ground or partially above ground tanks.
Waste analyses and/or trial tests conducted on hazardous wastes substantial:
different fro» wastes previously treated or stored; or chemically treat
hazardous waste with a substantially different process than any previously
used in that tank.

Discharge control equipment inspected once each operating day.

Monitoring equipment data inspected once each operating clay.

Liquid level of tanks inspected once each operating day.

Construction materials of tanks inspected weekly.

Construction materials; oE discharge confinement structures and area
iirmod lately surrounding inspected wooV.ly.
All hazardous waste rervovod from tanks and related appurtenances at
closure.

Plnccnent of igni table or reactive waslo only with Um IfepnrLnw.t's approva

Cov.:ccc! tanks in which iqni table or ns-v.-tivc waste is freat«:d or storrvi

ClTATiOvl

<q)CD,C^

(q) (2)
(q)(3)

(q) (6)

(q) (7) , (

.(q) (9)

Act 97
n 403 (b)

(r) (2)

(r) (3)

<r><4>

(r) (4)

(r) (5)

(r) (6)

[Xr) (7)

(r) (8) (

Cr) (B) (

(r) (8) (

(r) (8) (

(r)(8)(

tr)<9)

frHIO]

ncm



Date 9f inspection

HAZARDOUS WASTB* INSPECTION REPORT
Part C - Comments

3 Identification number

Coinpany, installation name

County Municipality

This inspection report is official notification that a representative of the Department of
Environmental Resources, I'.ureou of Solid Waste Management, inspected the above installation.
The findings of this inspection are shown in this report. 7.ny violations which were uncoverec
during the inspection are indicated. Violations may also be discovered upon examination of tl
results of la)x>ratory analyses and review of Dc-partwonb records. Notification will ba forth-
coning* confirming any violations indicated herein and listing any additional violations.

Person Intervicv«;d (cignatur

Inspector (signature)

(b) (4)





Department of Environmental Resources
1875 I'tew irbpe Street

ITorristown, PA
215 631-2420

ttawster 3, 1083

Mr. Tilers Johnson
Bishop lube Cacspary
Route 30 and Malin Road
Frazar, PA 19355

l!azardous Uaste Inspection
October 25, 1983

K7TICE CF VIOLATION

Dear Jir. Johnson:

this letter is to confirm trie findings of the Dep&rtceot's referenced inspection
of your hazardous taste activities. Pfitjuirencnts for hazardous waste facilities
are contained in Chapters 75.260 through 75.267 of tlsa Rules and Itegulations of
tha Cepartiaant. Violations of applicable sections of these regulations fbucd
during our inspection are as follows:

1.

2*

Ite outside hazardous -waste storage tanks are not contained
75.255(r)(6),

A ̂ 1̂1 valve leaking on one of tha acid rinse water tanks
75.265(h)(l).

You are hereby notified of both the existenca of these violations aa veil as the
need to provide £or thair procpt correctioa. Toward this and, you aro to subcdt
to tte teparttjent vithin fourteen (14) days a proposed program and schedule far
abatement of thase violations. Ihe Departnent's icspectlsn report contains tica
periods of conplation of remedial actions. These reports are either enclosed or
have been previously supplied to you. If your proposed abatenent program indi-
cates certain corrections cnrnot be coqaleted vithin these time periods, you ara
requested to supply jxistification for any tsctausions.

Ibis letter 'Jcea not Xsaiva, sitter expressly or by Irrpli ration, fee power or
authority of the (Jotnonwealth of Pennsylvania to prosecute for any and all
violations of law arisins prior to or after the issuance of tiiis letter or the
conditions ipon v-.iU.ch the letter is based. Tliis letter shall not be construed
so aa to vjoiva cr icrpair any rights of the Departcsct of Environmental
Fasources, Icretofore or Iicreafter



?.r. :!i-ers Jclmscn
ibveni^r 3, 1903

— 2 —

letter shall also cot-ha construed as a final action of the Cepartnent of .^-«
Ehvirom^ntal Hosourcaa. •'•.'-•**?;

If ycu bavo anv cp lastians concerning this Datter, please feel free to contact KB.̂ -'"^
at 631-2420. ..'.l.~'-^

Very truly yoiars, .-"^""-aiKr.

TEAEK I
Solid ilaste Specialist

M. «.up, Uatar Quality £anageoent
Division of Hazardous





ishop Tube
NOV ?

ROUTE 3O AND MAUN
PRAZER, PENNSYLVANIA 193SS

ORIGINAL

PHONB: (210) 64.7-34BO TWX 510-668-5423 TELEX 83-4511

November 18, 1983

Pennsylvania Department of Environmental Resources
1875 New Hope Street
Norristown, PA 19401

Attention: Mr. Frank Holmes

Reference:

Gentlemen:

Notice of Violation re Hazardous Waste Inspection on
October 25, 1983

The referenced letter was not received until November 15, aa I told Mr.
Victor Janosik by telephone today.

The leaking valve was turned off upon discovery and was corrected right
after Mr. Holmes departed. The plastic valve that was dripping had the
handle Installed backwards, so that the valve could be rotated past the
OFF position. I turned the valve off, removed the handle and put it into
my desk drawer. I am the only person who uses that sampling valve.

Workman had been working in-that area on October 26, installing a filler
pipe for the new hydrofluoric acid storage tank. Evidentially someone
bumped into that sampling valve and moved the handle just enough to cause
it to drip. We are confident that removing the valve handle will prevent
reoccurrence.

Containment of the outside hazardous waste storage tanks will be proposed by
a plan to be submitted by Bishop Tube by December 15, 1983.

Bishop Tube's Part B application to D.E.R. is due by December 1, only six
working days from today. In that application we shall state that a plan for



Pennsylvania Department of Environmental Resources
November 18, 1983
Page -2-

(Red)

containment will be submitted by December 15. There is Just not enough
time to submit that plan earlier.

We respectfully request that the additional time for submisaion of the plan
for containment be approved.

Very truly yours,

BISHOP TUBE COMPJ

Miers C. Johnson
Project Engineer
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Eepartnent of Environmental Resources
1375 tew Hone Strset

Tbrristown, PA
215 631-2415

, 1932

Christiana yfetals Corporation
200 cast Sosedala Avenue
Vest Chester, PA 19380

Atti^ntion: !!r. 0/7. 'Sedges
President

COT-SENT OBDES. A:P AGREE>ETC
•>r*l9 THEPJIFtJlE, on tfcis ___ ^ day of February, 1932 after full and complete

naf;otiations of all natters set florth in this Consent Order and Agreement, both
the Eepartnent and Bishop Tube Coapany ("Bishop -Xibe"), upon oitual exchange of

s herein and intending to be legally bound by this Consent Order and
n^ree as follows:

Tube, Route 30 and ̂ lin Rc«d, Srassr, C^ifistar (bunty,
PGnasylvrania, is a IHvision of Christiana Tfetaln Corporation, 200 5aat
?.osedale Avenue, 'fest Chester, Chester County, Pennsylvania; and,

Tube is a corporation qualified to do business in the
Connonvealth of Pennsylvania; and,

On Jane 9, 1931 nitric acid from a storage tank o>.itside of 3ishop Tj
entared nn adjacent hydrofluoric acid storage t-ink through a cormcn
piping connection and caused the rclaaae of acid fanes fron the vent
for che hydrofluoric acid tanlc. tliese ?.nes -.-rere carried by the pfra
^/ailins '.-/inds easttjard toward the General .̂'iarrsn Vill^e housing
dovelopsent. About 500 residents of the village ^^re evacuited u
their hones for nbotjt four hours to escape the effects of the 6jme

r*»ople '.JRTG treated at Paoli >tenorial Hospital for varioia
aitnents, nausea, etc. -inr] rol^ased. One fircnan ',̂ 3

aHnitted 5or further treatment and released en June 13, 1981; and,

On .T^me 10, 1?31 the nbced ncid sludge rprnaininn; in the hydrofluoric
nc.W storage t-anlc aftor it was drained follcv/in^ tha 5iain t̂ Incident en
June 9, 1031 ste through the botton oc the tank -and caused a second
release ofjic.ld 5.nes. nesidsnts of C-eneral "iirron Village '.«re .vain
ev.?ct;ateJ firotn their hones aa a pr^cmitionary treasure. ^Ivs ry^pli
•./ore tr-?atod for trjqpiratory pmblcns nt P.ioli 'teorifll f'osnital a

aed; and,



Christiana /totals 'Corporation
10, 1932

5. Tha Cormnwealth of Pennsylvania, Saparteent of Environnental ^sources
("Departeent") hag determined that the obove mentioned fuains Incidenta
caused injury to trees downwind of Bishop Djbe; and,

• f L ' t

6. The Department baa rlaterrained that the fugitive and nalodorous ~.
eoissions 6ron Bishop Tube's hydrofluoric acid storage tank on June 9
and 10, 1981 were In" violation of Sections 3 and 13 of tf:e Air
Pollution Control Act, 35 P.S. Section 4001, et seq ("Act") and -
Sections 121.7, 123.1 and 123*31 of Chapters 121 and 123 of tha Rules '
and Regulations of the Department, 25 Pa. Code Chapters 121 and 123

and Regulations11); and,

7. Subsequent to the two figring incidents in June, 1931 the Department
determined that nalodorous emissions frora Bishop Tribe's flpickle house"
enter the outdoor atmosphere under nornal operating conditions In
violation of Section 123.31 of the Departaent's Hules and Regulations;
and,

8« Bishop Tube has Indicated its willingness to coraply with the Act and
the air pollution regulations promulgated thereunder; and,

9. The Department and Bishop Tube met on October 5, 1931 and agreed to
settle voluntarily the Departoent'a clain 5or civil penal tias gainst
Uishoo Tube ^DT the fugitive and 'Talofiorous enissiona that occurred on
June 9 and 10, 19S1 on the basis of Bishop lube's payment of Tan
Thousand I>allarg ($10,000.00) to the Clean Air Tbnd of Pennsylvania.

10. Bishop Tube shall make payment of Four Hundred riollars (.1400.00)
inuediataly upon ^scecution of this aj^reeiaent. itie renainiag i^ine
Ihousnnd 'jix Vimdred Dollars ($9,V)0.00) sliall be payable in ninthly
installments of Hi^ht Hundred Dollars (5?W.OO) each due on the tenth
day of the month. The first ninthly payment is dua rferch 10, 1982.
All checks shall be made payable to "Clean Air fund of Pennsylvania11

and be fiorwarderl to:

>fr. rbrris ^lalin, Chief
Division of Abatement and Cocnliancs
Bureau of :\ir 0>jality Control
Iftth rioor, Fulton building
200 forth Third Street

PA 17120

Payments shall be aconpanied by form fb. cK-AO-3, a copy of which la
attached hereto.



Oristi^na • fatals Corporation
February 10, 1932
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11. In or-Ser Co brin^ its "pickle louse" Into compliance with the Air
Pollution Control Act nnd all applicable provisions of the TMpartaent's
Rules and Peculations during nomal operations, Sishop Tube shall:

a. On or before February 23, 1932 stibnit to the Department's
rbrristovn Regional Office two (2) copies of an application for
Plan Approval to construct and operate a new pacloed tower scrubber
to control acid fumes froa the "pickle house1*. By issuing any -
such Plan Approval, the Department does not represent, guarantee
or stipulate that said installation will bring Bishop Tube's
"piclde house" into conpliftncs with the Air Pollution Control Act
and tire Holes and Regulations of tile Departaent* Vents from the
outside storage tanks for hydrofluoric acid and nitric acid shall
be tied into the new packed tower scrubber along with all acid
piclding tanks located inside the plant.

b. Cki or befbra Aoril 30, 1932 place purchase orders for the new
packed tower scrubber to be installed on the "pickle house".
Proof thereof by conftming letter shall be subaitted to the
Department within tan (10) days after such orders are placed.

c. Cn or before July 31, 1932 begin on-site construction or installa-
tion of the new packed tower scrubber for the "pickle house1 that
has been givsn Plan .Approval by the Sapartrsent.

d. On or before Sspteriber 30, 1982 conplete on-sita construction or
installation of the new pac!ce î tower scrubber for the "pickle
house" that has been given Plan .Auoroval by the Department.

*H* * * J fc

e. On a-:c! after Octobor 31, 19^2 cperata the "piclde house" in
cocrolianca i/ith all applicable provisions of the Air Pollution
Control Act and all applicable ^riles nnd y^egtjlations of the
Department.

12. In tha er/Gnt that ?ishop libe falls to coinply with tha final coopliance
date of October 31, 19H2 specified in Para^^raph 11 (e) above, Bishop
7ube shall rake an additional payncnt of I&^ht l^mdrvd Dollars •
(5^00.00) per oonth to the Clean Air Fund of Pennsylvania until £inal
compliance is achie»/ed. In no event shall final compliance be delayed
beyond racerfccr 31, 1932. Payment sJiall be ryv\e in the sarae manner as
Hescrib«d in Par^r?ih 10 nbove.

13. Concencin^ on Jantwrvr 1, 19^2, ^iabop TUNe sliall prepare to subnit to
tlie Departru?ntfs rorriator-m P.c^ional Office rjvtart'srly progress reports
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lfetals Corporation
y 10, 1932

-

including, Inter glla, information on the availability of equipraent and
;oatarials, until such tine 33 Si-shop Tahe is notified in writing by the
Oeparteent that such reports are no longer necessary to effectuate the
purposes of this Order. Progress renorts shall be due on
April 15, 19̂ 2; July 15, 1982; October 15, 1932; and January 15, 1933",
ac a cdnlnua* -.

14. Curing the time period covered by this Consent Order and Agreenent,.
Bishop Tube shall take all reasonable Interim measures suggested by the
Departaent to keep the above-described malodorous emissions to a

15. rbthln*; herein shall be construed to preclude T*ishop Tube froa
discontinuing the operation of any source of air pollution -stolen is
the subject of this Consent Order and Agreement. Any such discon-
tinuance shall, for the duration thereof, have the same effect as
compliance with the Departnent's legislations . Ibwever, if Bishop
Tlibe does* discontinue said source's operation, it shall promptly so
notify the Departnent in witing. ibtwithstanding any provisions of
this Consent Order and Agreement, if a source ia out of operation fbr
one year or more, it shall be subject to Section 127.11 of the
Department's Regulations.

16. In the event that Bishop Tube fails to cocaoly with Paragraph 11 by the
dates specified therein and said failure is cmiaad by strikes,
lockouts, floods, fire, explosions, extraordinary weather conditions,
vandalism, riots, vsurn, sabotage, civil dist? jrbancos , or <iny otlier
cause beyond the control of bishop Ribe, Acts of Goc3, or delays in the
construction, installation, or delivery of equipoent or material, '.vhich
delays are not within the control of Bishop lube, its agents, servants,
ecployses, successors and assigns, or -̂ lich Bishop Tube by exercising
reasonable diligence is unable to prevent, then Bishop Tube shall be
relieved of its "obligations to cooply with Parâ r*iph 11 within the
tines specified thersin and the tice for conpliance shall be extended
one day fbr each day of delay so Incurred. Sishop Tube shall be
entitled to the benefits or this paragraph only i5 it submits a written
report within fifteen (15) r!ays of the occurrence of each delay to the
Regional Air Pollution Control Engineer explaining the reasons fbr such
delay.

17. This Consent Order and Agreement shall have the force, effect and be
enforceable as an Order of the Oepartnent issued pursuant to die
Pennŝ rlvania Air Pollution Control Act. Rishop Tube, rocô nizins* its
rip'nc to appeal any Order of the ry?partnent , terebj'- waives its right to
appeal this Order.



TO,

Co lonr» as Bishop Tube eosmllea ^.tb the provisions arri rMiir
set forth fr. this Unseat Crrter .Tp.-1 Aexnenent within the tirses
specified for such ptsr&mance, unless otharj/ise excused hereunrier, the
C-c»vartrwnt shall not institute *ny -action at law or In equity fcr the
violations of the lavs of the Cosnonwealth alleged In Paragraph 3-7
hereof; but> if Bishop lube fills to Silly eonply with the provisions
and TT;q*!ir«n«nt3 hereof In a tisely nanner, tnloas otherwise exc*jsed
neroundsr, the Denartr^nt reserves t±» rir^t to Institute «ny
aporopriata acttai based î son any violation Aether or not said
violation predates Piahon Tube1?? failure Co fully ccctply with this
Consent Order and Aj»rperaent.

19. The Dcrvti Laent reserves Jill rights to enforce this Consent Order
^^reenpnt /md to pro3«ci±e any violations of tf» Air Pollxjtion
Act and/or tiw Rules and Retr-Uations prrwtilRaeed therwunder, except
those exnllcitly Miived In this Oanwnt Order and AfTreenent. This
Consent Order and AflTeenent <^all not be oonsic!ereri as a Unitacion or
abri'V-ient of Che Department's rights and duties pursuant tn ensrrtency
control strategies tarter Section 6-2 of the Act, 35 P.S.
Section 4006.2.

In th» went of a rwterifll breach, the rvjpnrteent ^ny, «t its ootlon,
in .-volition to t±ffi renetJles prescribed herein, proceed with -nny nctlon
at larv or in eoiiity to hrlnrr ^vws oanpUance with ths Pannsytvania -\ir
?oll'.:tion Control Act tml ths 7!nle«i avl ^eilations of tr»

21. It is rhc intent o? the rarti^s vorsin tJat ti^e cl«i««.<i ora s
onH ^oulrl any part of the clauses N»r«in be declar^ b^' .1 court o£ lav
to M invnlid and inenforcehble^ che oti-sar cl^r^ses shall r^irain In ?oll
force «nd effect jv: ^stwwn tvs p.irtiGf*» ti-«i? f

22. !fotbtnrr ^flrein contained shall he ccr.stnwd to relieve or linit Pishnp
Tbbe ;̂ ron oonplyfnw with tro terns and conditions of any nlan approval
or rsemiu existing, cr J-are^.itar ismjcd tr> ̂ sixjp Tbhe by thfi
Dspartrrent.

23* It ia ,Tjree<! chat :my clTon^os, frMitlons or /snendnents to tills Consent
rnd A<*reea«nt r^^ll ^ mt out in vetting as nn sntw'rront

nter! by the part to a l^ereto.

t̂ i." j'hrjssnt Order rsii-^ -V-TfirTfint: ''003 not: r^mit n vrari^rca frm nny
e^irfrnent of thn :Mr Polltfcion rontrol Act /-lo P.S. ration ^-01,



Corporation
F<V-runry 10, 1932
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et seq), the Clean Air Act (42 U.S.C. Section 7401 et seq.), or
any regulations promulgated thereunder, nor ^css it purport to rnodlfy
any requirement of Pennsylvania's Stats Inplerentation Plan as
approved under Section 110 of the Clean Air Act. ?urthsr» this
Consent Order and Agreement does not constituta a Consent Order and.
Agreement under the provisions of Section 113 (d) of the Clean Air
Act. Totice is hereby provided to Bishop lube that it day be
subject to additional penalties for non-compliance with the
Pennsylvania Stats Isipleaentation Plan under Section 120 of the Clean
Air Act.

25. Attached Tiereto as Exhibit A is evidence of a resolution of the
Board of Directors of Christiana J'stals Corporation authorizing the
signatures for Bishop lube Conpany to enter into this Consent Order and
Agreement in behalf of the Bishop l\ibe Company.

FCR: C&MOHJM3H OP PEJ5SLVAI-TA
DEHWMMT OF Et3WRO»1Et?LAL RES-OERCES

DATS N. Rao SGona
Regional Air Pollution Control Engineer

Ken Oelbyrf
Attorney Sen: the

PCR: BI5IIOP Tins OCHPA1Y

Corporate President or Vice-Prssidsnt

Corporate S«al Corporate Secretary or Treasurer

Attorney tor ths Corporation

Mjim/.i
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POTENTIAL HAZARDOUS WASTE SITE
IDEHTIFICATIOM AMD PRELIMINARY ASSESSMENT

HI.CKJH

t'OTG: Thl a fwnsi in completed far cwoli pnu-nlinl ha/:irt!;>u:: v.-j-.u- iiilc lu help M-t priuntii.-:: (or site itiiipci:
eubmltlctl on l!ti« fortn is bused on nvailublv n-cordu and nmy b-.- uj'diittd on !;nl>:u:qucn( funns fin n result of
11 nd on-eltc in spec lion-,. '

GENERAL INSTRUCTIONS: Complete Sections I mul III l!i.-y-!;;!t X (n: cumpk-K-ly ou pysi;il>k- b.'forc Section II (rrelimin.iry
Anaest,mcnl). fi\e thin fonn tn Hie Region..] liu-nntcn:'* V.'i,-;u- Lop, I-'ilt- mid Mittn-.it n n-py to: U.S. Knvirf>ntnc;it;it Protect ion
Acvnt'>'J Site TfiicL:r.K S>i:tt-m; llnzurdotia vVnxi-_< Knfor<.-i.-;!i'.*iil T;t;-.k Furuc- (KH'JJS)", -101 M Si., K\V; Wnsihin^loti, DC -2fJ-l!iO.

I. SITE IDCHT1FICATIOM
A. SITE HAMg

C. CITY

o. owricn/oi'trtATpn
t. N>MC

U. S T f t E K l (O/ or.'in/ iiltmiliftj

"D. ?I~ATE PE. ZIP ebon I r. COUNTY i;

H. TtIT OF 0*!ll -L-

t: l-JUMUCn

. STATE f~l?. COUNTY FJ}4. MUJI'-TIPAL f^fS. PfOVATIi Q*)c. UHKKOW!

IDE H fir IE- f:.«., e/i:sen's

L. PRINCIPAL STATt CONTACT
1. NAME r. NLTM|it»i

II. PRELIMINARY ASSE- SSMEN T (romped- /«<« M-o
A. At ' ! *Ar ;Fur S i . t t 'OUSf iC^L-Of PHOLJLEH

Ql. HIGH O2- *-JEt)iUM G«U3. LOW [™J4 JJONE

IJ. HCCOMMLUf-.'-Tr

f~1 1. NO Acrr jh

- SITE IIIS.TC.
• . T F M T A 1 - /

[_"J?. iMM=:n:AiL iirr inir'LtT'oii tiL
• . T( MT A Tl VllL.Y -,(. Mt.fji.lt. i:u KOI.

b. o=.'-n.u »

j. r;iLt- lit1 fl i t t -or <.n.ij di;

i _A4. 5!TE IHSt' l lCTTKt II f r.tt&lU f^'i- j*no^if)-J

C.
2. II 1-1 ' ' - I ' -Nt . ' TCJMMf . f t 2 t. A TI ;;.:„.. .-•;;. \ j ,-.;

III. :il L
A. SITC S T A T U SrJK.Aci.v..-.-,
|;ifVll|-|f,»l -r,U« l . . ' f .

-1 in.,,
i n l f f ~

. is GEiien/.ioi:

". -If,'. <J^^ 2

C. AMI" A, Of II TC u. ir A PC A us in iirucj;.11 -.i.'
I . L* TITU&i: (•!• ,:,~!'itli,-tr. .)

sn i. t1. me.n. in < ii v Lornti.iti;. r i
;. LOii',11 IIMC ^'/-||.-."

ui:.:»iur;r. (>M i ML ̂ t rtf



' ."Cootinu'jc/ Front Front

IV. CHARACTERIZAT ION OF SITE A C T I V I T Y
Iixlicole ihr m n j o r ail* J
X'

A. TRAHSPOnTCK

1 . HAH.

I. SHIP

3. UAHCI:

4. T F t U C K

S. PII ' tLtNC

0. OTMUH (tpr^Hy):

X

X

)/^>

D. STonirn

1 . PILE

a- »unr*^c iMnouMnMenr
1. OHUI.i!

4. TAMK.A I IOV I : CIIOUND

G. T A M K . uCLOn Gi:t»jiin

a. OTHEM (*puelty):

X
c. Tne

1 . K ILTMA TIOM

i. INC Mil MAT IS

J. VOLUML I1. l.I»

4. nee vc'.i'ic/i
1. CHCM./ IMi ^'..

6. UIOLOCtc* 1.

7. W A S T E OIL l-t

9. sOLVLN T IIKC

B. O fMKM (np»Vll

jnnrkfng 'X* In tho ar,i;)roprlmn

——T*-

• t. c o v r. ii v

I . LANDFILL

i. LAUD FA MM

[•I. SUM r/ .CG tMPOUM&MKNT

C. M I O N f C M T DUMPING

S. INC'NGH AT1OM

'.*. uiiDEncnourio UIJCCTION

l. OTHGH

A. WASTE TV PL

CJ'- UHKHOWJI LIQUID ("Ha. SOLID Q4. SLUOGt [^j. CAS

0. W A S T t CM^HACI i

l. UNKNOWN

. TOXIC

CORROSIVE O3- "

REACTIVE

FtAOlOACTlVL

FL AMM A OLE

s. HIGHLY VOLATILE

C. W A S T E CA-'LCrr.'.
I. Art irccr.Ii. ( . ..j

•J.L.II.-M.-IT i» jjiumnaipy.nl

avmUhlc? Specify itoin* mrl> uu i::anif r *l t. iiivi n!iiric •, elt. lictow.

2. Kslimau- j-. -.r.'. i•.•,-;u-c(.'v mill of Bitf.f-•;«.';• J of v.-iiatc !-.y c.j'.ct.ory; ridr!; 'X' to J:u!:cni^ which v/i.ntca (irr present.

(II PAIIIT.
P t G W E ' l

121 ML I AL:-
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r.t i or MI: A sui> t

S
'. 11 O t L Y

V. A 5 T C. S
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:*M*Cn

(I C "-H V A L »

. r.oi.ins

UKIT OF Mt

( I I I L V A = ! I

; Jl Al Ml.riTOS

I. OTMEn

AMOUNT

J N I T Ol' I.! LA *U«C

i.* f- :- i *. ion v
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/> NO-IM Y A I.

n.-.r.inAC TI vc
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V. V f A S T E RELATED INFORMATION (eonfimierf)
3 LIST SU CIST ANCtS OF GREATEST CONCERN WHICH WAV UL OS fHF. S ITK (pi*i-t- 'n J«»c«sitJ!flj; orJoi *>/ has

4. ADDITIONAL COMMENTS OR NAMRATIVE riUM KNOWN Olt Rgr-ClKTCD TO EXIST AT THE SITE-

'A. '. '•';>£ OF MAZAH3

0.
POTEN-

TIAL
HAZARD

(mark 'X')

VI. HAZARD DCSCntPTIQH———. - ———^—
3- DATE OFc.

AULCGEO
INC-OSMT E. REMARKS

X C/f/f

4. WOflf.EA

COM T A M I » J A T I 3 ?
OF FOOO C M A ' S

OK CROUJ.O W*T IR

COtIT A!.t •;; T'i"
OF SUHF i-, t .-•* re* A:

X
' 1. FISH l"!-l_

eoN-r AM • • j f c T i
'• OF AIR X

(I. t.-OTICEiOL!-

IS. COr<T-»J.N ATI"- :• iP SOIU

14. PMO^t -.'-7 i HAMAG

> e. FI'.I: o-

y e /

. im; ; i--; .• : :"t- 1 L A S T t :



Can 1 Iffttctt From Front

A. Wi lCATC ALL API'LICAOLC PERMITS HELD OY THE SITt.

QJ3 1. NPOES PERMIT Q 2. SPCC PLAN Q 3. STATE P^HMlTf•piclty):

(2[A. AIR PERMITS Q 5- LOCAL PERMIT [^1 6. RCRA TRAMSPOTiTER

Qfv. RCRA STO.TER f 1 8. ItCRA TREATER [~] 5. RCRA OlaPOStR

f~~) 10. OTHER (--podly): -_______________________________________

\'\\. PERMIT INFOKMATJOK

B. (fl COMPLIANCE?

[~~| i. YESV —— J
2. NO PI 3. UNKNOWN

k ———

4. WITH RfSPCCT TO (tin «ew/«(/on n».-n.
**"***»*

/

VIII. PAST REGULATORY ACTIONS
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1 DATE OF
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Site Name: Bishop Tube
TDD No.; F

1.0 INTRODUCTION

1.1 Authorization

NUS Corporation performed this work under Environmental Protection Agency
Contract No. 68-01-6699. This specific report was prepared in accordance with
Technical Directive Document No. F3-8W5-15 for the Bishop Tube Company site
located in Frazer, Pennsylvania.

1.2 Scope of Work

NUS FIT HI was tasked to conduct a site inspection of the subject site. FIT III
conducted the site inspection on June 6, 1984.

1.3 Summary

A hydrogeologic study of surface water and groundwater conditions at the plant
was conducted by Betz, Converse, Murdock, Incorporated in October 1981. The
TMshop Tube Company site is located in Frazer, in the southeastern portion of
Pennsylvania. In the past, the Bishop Tube Company and the site's former owners
have discharged sanitary sewage, cooling water, and acid pickling rinse water Into
an unlined pit and cesspool that were located on the plant property. Area no. I is
an unlined pit which was approximately 200 square feet in size and was filled with
lime, and covered by a concrete floor. Area no. 2 is a cesspool which was
approximately 160 square feet in size and is now closed; it was filled with
limestone and covered with concrete.

A hydrogeologic study of surface water and groundwater conditions at the plant
was conducted by Betz, Converse, Murdock, Incorporated. Betz, Converse,
Murdock, Incorporated installed 4 monitoring wells at the site as part of this study.
During the NUS site inspection on June 6, 198*, these 4 wells were sampled, along
with some surface water in the site area. In 1981, the deep groundwater quality at
the site was checked by a representative of the United States Geological Survey
(U.S.G.S.), who was doing a county-wide study. All concentrations from this
analysis were below the Chester County Health Department's standards, according
to the Betz, Converse, Murdock Report.
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Site Name; Bishop
TDD No.:F3-8frQ5-15

2.0 THE SITE ORIGINAL
(Red)

2.1 Location

The Bishop Tube Company site is located in the southeastern portion of
Pennsylvania, in the borough of Frazer. The site is located off Route 30 and Malin
Road, and is surrounded by residential areas.

23. Site Layout

The Bishop Tube Company site is comprised of 2 sites (closed impoundments)
situated in a manufacturing plant complex. The sites (area nos. 1 and 2) were once
used for the dumping of process waste and sanitary sewage. Area no. 2, which is
approximately 160 square feet in size, is located to the west and is directly in front
of Plant no. 5. It is filled with lime and covered with concrete. Area no. 1 is
located to the west of Plant no. S, which has been extended in order to cover all of
area no. I with a concrete floor (see appendix B, figure 2).

2-3 Ownership History - .

J. Bishop and Company, Platinum Works, opened the site in 1951. The name of the
company was changed to Matthey Bishop and Company in 1967. Matthey Bishop
sold the plant, as Bishop Tube Company, to the Whittaker Corporation on March 31,
1969. The Whittaker Corporation sold it to Christiana Metals on January 7, 197*.
The plant is now called Bishop Tube Company, Division of Christiana Metals
Corporation (see appendix D).

2.* Site Use History

The site was opened in 1951 and was used for the processing of platinum. In 1967,
the plant changed ownership and with this change came a switch in the process at
the plant. At that time, the purpose of the plant was changed to the
manufacturing of special seamless tubing, used for industrial purposes. The plant
has been used for this purpose since that time. The present name of the company
is Bishop Tube Company, Division of Christiana Metals Corporation.

2-1



Site Name: Bishop Tube C
TDD No.: F3-8405-15

2.5 Permit and Regulatory Action History ORIGINAL
(Red)

The following table summarizes past inspection activities at the site and permits
held for the site:

Date
05/02/80

06/09/81

Activity
Consultant
Report

Release of
Acid Fumes

Conducted by
Betz, Converse,
Murdoch, Inc.

Findings

PADER

10/25/83

11/29/83

06/06/84

Hazardous
Waste
Inspection
Report

Preliminary
Assessment

Site
Inspection

PADER

PA DER

FIT III

PA DER instructed Bishop tube
to conduct a study of ground-
water. This study indicated
that groundwater flow is in the
direction of the tributary of
the Little Valley Creek, to the
northeast of the site.

A mixture of nitric acid and
hydrofluoric acid was released
into the air.

Violations were found in both
containment and housekeeping
practices.

Identification of hazardous
materials on site.

Sampling of wells and surface
water in the site area.

Permits

NPDES Permit
Air Permit
RCRA

Number

PA 0013641
15-399-017
PAD081868309

2.6 Remedial Action To Date

In 1979, the Bishop Tube Company ceased the use of the unlined pit and on-site
cesspool for waste disposal. These 2 sites were then packed with limestone and
covered with concrete to enclose the impoundments.

2-2





3.0 ENVIRONMENTAL SETTING

3.1 Water Supply

Site Name; Bishop Tube Co
TDD No.;F3-8»05~15

, ORIGINAL
(Red)

The water supply for the area surrounding the site is provided by 2 sources: the
Philadelphia Suburban Water Company and the Malvern Borough Water Authority.
The source for the Philadelphia Suburban Water Company supply is the Springton
Reservoir located 7 miles to the southeast of the subject site. The reservoir is fed
by the . The Malvern Borough System is supplied by

 according to Ira Dutter, Malvern Public Works foreman. The wells and
springs are 
The wells are 1*0, 190, and 196 feet deep, respectively, and produce from the
Wissahickon Formation. Also, in the Wissahickon Formation there is at least 1

. 
(see appendix

G).

3.2 Surface Waters

The unnamed tributary which is adjacent to the Btshop Tube Company is the upper
tributary of the Little Valley Creek, The Little Valley Creek runs to the northeast
for 4 miles where it meets with the Valley Creek. The Valley Creek is used for
recreational purposes, but not as a drinking water supply. It runs to the northeast
for 2-1/2 miles until it reaches the Schuylkill River (see appendix B).

3.3 Geology and Soils

Native soil, according to the Chester and Delaware Counties Soil Survey, is
classified as the Manor loam (see appendix F). These loams are derived from the
weathering of mica, schist, and. gneiss parent materials. However, these soils have
been disturbed. In addition, fill material was brought in prior to the plant
construction.

3-1
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Site Name; Bishop T
TDD No.: F3-84Q5-15

The study area is located in the Piedmont Physiographic Province. The Atlas of
Preliminary Geologic Quadrangles, 1981 (see appendix G) indicates that rocks in
the region have been both faulted and intruded. The Atlas shows the site area to
be straddling the contact of the lower Paleozoic-aged Wissahickon and the
Ordovician-aged Conestoga Formations. The Conestoga Formation, characterized
as a micaceaus limestone, is located beneath the northern section of the property.

The Wissahickon Formation, a schist, underlies the southern site boundary. This is
confirmed by well logs from the Betz, 

 Well no. 4 is finished in colluvium, alluvium, or residual soils
above the Conestoga Formation at a depth of 20 feet. Well nos. 2 and 3 extend
into the Conestoga Formation to depths of 13.5 to 24 feet.

3.4 Ground waters

On-site well nos. 2, 3, and 4 (see table 1, appendix G) monitor groundwater within
the overburden. Well nos. 2 and 3 are in the Conestoga Limestone. Depth to
groundwater in these wells ranges from 5 to 10 feet. Several wells and springs used
by Malvern Borough, on-site well no. 1, and at least 1 home well are using
groundwater from the Wissahickon Formation. Depth to groundwater in these wells
is from 6 to 9.5 feet from the surface, based on home well no. 2917 and monitoring
well no. 1. Water level elevations in these wells indicate groundwater flow to be
northeast toward the unnamed tributary of the Little Valley Creek. Using the
groundwater elevations from available wells and the data presented in appendix H,
(Betz, Converse, Murdock Consultants Report), it appears that the Wissahickon and
Conestoga formations are interconnected in this area.

3-2
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Site Name; Bishop
TDD No.: F3-8405-

3.5 Climate and Meter ology

The average annual temperature of the area is 53 F. The coldest month is
generally January with a mean temperature of 30.3°F. The hottest month is July
with a mean temperature of 67.*°F. The average annual precipitation is 43.05
inches. The month of highest precipitation is August with 4.30 inches; the lowest is
January with 2.74 inches. The average snowfall is 22 inches. The highest snowfall
is in February with 7 inches; the lowest in November with .9 inches.

3.6 Land Use

To the east of the Bishop Tube Company is the General Warren Village Housing
Development. This development consists of 228 single family homes. To the west
is an industrial complex, while to the south and north are residential properties.

3J Population Distribution

There are approximately 228 housing units bordering the Bishop Tube Company
site. The total population in these units is approximately 860 persons.

Critical Environments

There are no critical environments, as defined by the MRS Model, in close
proximity to the site. However, Valley Forge National Park is located about 5
miles downstream on Valley Creek.

3-3
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Site Name: Bishop
TDD No.; F1-8405-15

ft.O WASTE TYPES AND QUANTmES ORIGINAL
(Red)

The amount of material disposed of in area no- 1, the unlined pit which was
approximately 200 square feet in size, and area no. 2, a sanitary cesspool
approximately 160 square feet, is unknown. Known wastes disposed of included
cooling water and acid pickling rinse, according to the Betz, Converse, Murdock,
Incorporated proposal of work for Bishop Tube Company. Approximately 8,000 '
gallons of acid waste per year were discharged into an on-site waste stream. In
early 1978, the disposals into the cesspool and unlined pit were halted and the
discharges were diverted to a sanitary sewer, a nearby stream, and holding tanks
(see appendix E).

At present, the site consists of a 4,000-gallon TCE storage tank and five 55-galIon,
on-site drums at the Bishop Tube site. The following is a list of wastes that were
detected in the groundwater monitoring wells, as well as surface water adjacent to
the site:

vinyl chloride trichloroethylene
1,1,1 -trichloroethane 1,1 -dichloroe thane
1,1 -dichloroethy lene trans-1,2-dich loroethy lene
tetrachloroethene toluene
chloroform
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Site Name; Bishop
TDD No.; F3-8405-1

5.0 FIELD TRIP REPORT

5.1 Summary

ORIGINAL
(Red)

On Wednesday, June 6, 1984, FIT III staff members David Walker, James
Strickland, Mark Volatile, Richard Gorrell, Barry Schlesinger, and Thomas Fromm
visited the Bishop Tube Company site in Frazer, Pennsylvania. The purpose of the
visit was to conduct a site inspection. The team was on site from 11:15 AM to 1:50
PM. The weather at the time of the inspection was sunny, with temperatures in
the mid-80s.

5.2 Persons Contacted

5.2.1 Prior to Field Trip

Meirs Johnson
Project Manager
Bishop Tube Company
Frazer, PA 19355
(215) 647-3*50

Frank Holmes
PA DER
ISTTNew Hope'Street
Norristown, PA 19401
(215)270-1920

5.2.2 At The Site

Meirs Johnson
Project Manager
Bishop Tube Company
Frazer, PA 19355
(215) 647-3450
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7 /

TRAFFIC REPORTS
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UUtu 12. it?
Ij.fft

LTof? 760
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Site Name; Bishop Tube^Pompany
TDD No.;F3-8W-15 .*/&

Site Observations

o The confluence of the swale along the railroad and the tributary revealed
that there was more discoloration of the water on the swale side.

o There were lawn mowers and other debris on the side of the tributary.

o Downstream from the site, approximately 100 yards, there was a small
business pumping water from the tributary.

o When well no. 2 was initially uncapped, solvent odors were noticed and a
reading of 6 ppm was recorded on the HNU,
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vvEPA POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART 1 • SITE LOCATION AND INSPECTION INFORMA1

l. IDEM 'icJmON
0" STATE OJ SITE MUMBEft

M K C . Q

II. SITE NAMI AND LOCATION
OlSITENA*«a«»*'«*»*w eoHterw** <**»*»*•, 03 STREET. ROUTE NO . OR SPECIFIC LOCATION IDENTIFIER

Bishop Tube Company Route 30 and Malin Road
03 ClTV

Frazer
OVCOOKNNATIS

04STATI OSZIPCODE CM

PA 19355 C
1 0 TVPE Of OWNERSHIP >C"M> ««t.

47(X°!3fi?UOo'8" S A. PRIVATE CB.FEOEflAL ______ O

COUNFY 07COU**V j*CC'O
_. . C0« OiS-;hester

C. STATE Z o COUNTY c E MUNICIPAL
CT Q UNKNOWN

IN. INSPECTION INFORMATION
01 OATf Of INSPECTION

06, 06, 84
UOM?M 0*» '***

04 AOKNCV PERFORMING INK

C A EPA S£B. EMC

" E STATE Z f STATE

(J» twEF INSPECTOR

02 am STATUS . c

&ACTIVB
NACTIVE

3 VgAM Of OPERATION

1951 l 1978
SEOINMNO VEAR ENOWQ YEAR

fWTHACTOii NUS Corp. n e i
CONTMACTOfl n fi

MUNICIPAL c o. MUN
3T**B

IW»»B".""'

06 TITLE

Environmental Technician
lOTlTLf

Geolofffst

Environmental Engineer

Environmental Technician.

Environmental Technician

Environmental Engineer
1 3 STf RePRESlNTATlVM INTERVIEWED 4 4 TITLE

 fttr™^,n

Mters Johnson

irACCfSSOAMfOIV
(fiMWMM

P Ft HMIgBPN
Q WAfWANT

11:15 to 13:50

Project Eno.

UNKNOWN

iCIPAL CONTHACTOB .

UWff.

07 ORGANIZATION

NUS Corp.
1 1 ORGANIZATION

NUS Corp.

NUS Corp.

NUS Corp,

NUS Corp.

NUS Corp.

NUS Corporation
frffljfl1*! PA

Bfshop Tube Company
Route 30 and Malin Road

' 21& 687-9510
12 TELEPHONE NO

' 21& 687-9510

'21S 687-9510

(215-687-9510

'215 687-9510

'21S 687-9510
te TELEPHONE NO
(215J6B7-9510

(215) 647-3450

l )

( l

< ,
. .

1 • Wt ATHCR CONDITION*

Sunny, hot, and humid
IV. INFORMATION AVAfcAIL! FROM
01 CONTACT

Dousr Hill
04 PE^ON M9POMMU POM arni MBPKTION POAM

EPA
05 AGENCY MOAQANIZATION C

NUS Corp. FIT HI

03 TELEPHONE NO

215 597-5JU1
7 TlLIPMONf NO. 0

215-687-9510

• DATE

06 ,06,84
MONTH DA* *(*<•

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)



^ __ _ POTENTIAL HAZARDOUS WASTE SITE
•SbFRiX SrTE INSPECTION REPORT
WL.I /"I PART 2 -WASTE INFORMATION

uoiqj
01 STATE

PA
g
<9fe*

568

II. WASTE STATES, QUANTITIES, AND CHARACTERISTICS
01 PHYSICAL STATES -:i»€* *"****>, 02 WASTE QUANTITY AT STO

.1 A SOLO 1 3LUIMV *"«•* 1*1* "e*""

.. C SLUOOE - 0 OAS

, D OTMffl
itoMrfr NO OF OflUMS -

03 WASTf CHAfUCTCMSTlCS 'C"«i- •* mw Wr

XA TOXIC , C SOLUSLE X' H(OMI.y VOL*T'LE
_ • CCMOSTVE f INFECTIOUS . J EXPLOSIVE

c RADIOACTIVE . o FIAMMAA.E K REACTIVE
.' o PEASOTENT . . H o«)TAfc.£ . L INCOMPATIBLE

HI.WAiTtTVPf
CATEGORY

SLU
OLW

SOL

PSD

OCC

oc
ACD

•AS
MES

SUMT ANCE NAME

SLUOOC
CTLV WASTE

SOLVENTS

PESTICIDES

OTHEP. ORGANIC CHEMICALS
INOAOAMC CHEMICALS

ACIDS
BASES
HEAVY METALS

01 MOSS AMOUNT

16.5

12UNITOFM(AIUM

Tons

03 COMMENTS

Generated per month

IV. HAZARDOUS SUBSTANCES . *w ***•*»» n- MCI.- "*»»«< , C«M c« *«mMf ;
OtCATMOWV

sol
sol
sol
sol
sol
sol
sol
sol
sol

02 SUMTANCC NAME
vinvl-cMoride -
trichloroethylene
1,1, l-trichloroethane
1 , 1 -dichloroethane
1 , 1 -di chloroe thylene

trans 1,2-dichloroethylene
tetrachloroethene
toluene
chloroform

03CASNUM8CI*

75-01-4-
79-01-6
71-55-6
107-06-2
75-35-4
156-60-5

127-18-4
108-88-3
67-66-3

04 STOHA04 BSPO4VW. MfTMOO

cesspool and unlined pit
cesspool and unlined pit
cesspool and unlined pit
cesspool and unlined pit
cesspool and unlined pit
cesspool and unlined pit
cesspool and unlined pit
cesspool and unlined pit
cesspool and unlined pit

OS CONCENTRATION

in if.
20,120
7,700

54
690

2,700
160
5k
5k

&NcV&ft£

V. FEEDSTOCKS .CNAW^WCAJA***!.

CATfoonY 01 ntwroCK NAME
FDS

FDS

FDS

FDS

OZCASNUMBCn CATIOOMV

FDS

FDS

FDS

FDS

OtPCEOJTOCKNAMC OJCASWM6"

VI. SOURCES OF INFORMATION . c« IMC*C -w*»«e« •« u****! MmM»wrii ws-n-

FIT III data sum may sheet from site inspection of June 6, 1984.
Also, Pennsylvania Department of Environmental Resources (PA DER) preliminary
assessment done by Frank Holmes.



oEPA POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART 3 • DESCRIPTION OP HAZARDOUS CONDITIONS AND INCIDENTS

I. KHENTIFtCATION
01 STATE

PA
02 SfTt NUMBER

568

•. HAZANOOUt CONOmONS AND (NCIOENT8
01 SA OnOUNOWATMCONTAMWATON
03 POPULATION POTENTIALLY AFFECTED: a. nnn 02 KOMEftVEDtDATE «-«- O POTENTIAL C ALLEGED

04 NARRATIVE DESCRIPTION

There were 2 sites used for the dumping of wastes. One was an on-site cesspool and the
other was an unlined pit. On-site wells are contaminated.

. SURFACE WATER CONTAMINATION „ ,
03 POPULATION POTENTIALLY AFFECTED: Unknown

03 K°KERVEO<DATE; 6"6-
04 NARRATIVE DESCRIPTION

C POTENTIAL Z ALLEGED

The site is located adjacent to a tributary of the Little Valley River, which flows into the
Valley River. The Valley River is used for fishing. Contamination was found in a swale along
the railroad tracks. The swale is a tributary of the Little Valley River.
01 a C. CONTAMINATION OF AM
03 POPULATION POTENT!ALLY AFFECTED:

N/A

02 C! OBSERVED f DATE ___
04 NARRATIVE OESCPJPTION

C POTENTIAL C ALLEGED

01 Q 0. FIRE/EXPLOSIVE CONDITIONS
03 POPULATION POTENTIALLY AFFECTED

09 P! OMf m/rp IBM- .. ._
04 NARRATIVE DESCRIPTION

) C POTENTIAL . 0 ALLEGED

N/A

01 C E. DIRECT CONTACT
03 POPULATION POTENTIALLY AFFECTED:

N/A

POTENTIAL "ALLEGED
04 NARRATIVE DESCRIPTION

01 SF CONTAMMAT1ON OF SON.
03 AREA POTENTIALLY AFFECTED: - 60 feet

09 .-! OMCHWn (OATS

04 NARRATIVE DESCRIPTION
) C POTENTIAL C ALLEGED '

i

The area of soil contamination at the site is 360 square feet, according to the Notification
of Hazardous Waste Sites report submitted by Johnson Matthey, Inc.

01 C a. DMNKWO WATER CONTAMINATION 02 Q OBSERVED (DATE: ——
04 NARRATIVE DESCRIPTION

£ POTENTIAL -ALLEGED

The borough of Halvern is presently using a combination of springs and wells for its
municipal source. These wells are located east of the site. One domestic source, located
3,000 feet to the southwest of the site, was found to be using groundwater.
01 D H. WORKER EXPOSURE/KJURY
03 WORKERS POTENTIALLY AFFECTED

N/A

a POTENTIAL D ALLEGED
04 NAWUTWl DOCNPT10N

01 a 1
03 POPULATION POTENTULLIT AFFCCTED:

N/A

Q POTENTIAL ALLEGED
04 NAMIATIVC OCSCPJPtlON



&EPA POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION RETORT

PART 3 • DESCRIPTION OP HAZARDOUS CONDITIONS AND INCIDENTS
I MAJAHOOm CONDITIONS AND MCWNTS
01 Q J DAMAOE TO FLORA
04 NARRATIVE DESCRIPTION

N/A

03 O OBSERVED (DATE: .) D POTENTIAL C ALLEGED

01 O K. OAMAQI TO FAUNA
04 NARRATIVE OE9CHOTON

N/A

wo OBSERVED (DATE. .) a POTENTIAL ALLEGED

01 G L CONTAMMATION OF POOD CHAIN
04 NAHRATIVC OESCNPTION

N/A

02 G OHEMVCO (DATE: .1 D POTENTIAL ALLEGED

01 <XM.UNSTA«L£ CONTAINMENT OF WASTES
03 POPULATION POTENTIALLY AFFECTED __

02 D OBSERVED (DATE:

04 NAPJUTTVE OCaCNPTION

~ ALUGEO

Waste was discharged into the cesspool area and the unlined pit from 1951 until 1978.

01 C N. DAMAOC TO OFFSfTE PROPERTY
04 NAIVUTIVF DESCnPTlOW

02=OME*VED(DATE ^POTENTIAL ALLEGED

N/A

01 ~ 0 CONTAMINATION OF SCWERS. STORM DRAINS. WWTPs 02 G OBSERVED (DATE.
04 NARRATTVE DESCRTDON

POTENTIAL d ALLEGED

N/A

01 C P ILLEOAL/UNAUTMOR12ED DUMPING
04 NARRATIVE OCSCRtPDON

N/A

02 C OBSERVED (DATE POTENTIAL C ALLEGED

OS DESCMPTION OF ANY OTHER KNOWN. POTENTIAL, OR ALLEGED HAZARDS

N/A

KL TOTAL POfULATWN POTINTIAUY AFFECTED:
IV.COMMtNTS

V. IOUHCII Of

Laboratory data from NUS FIT III site inspection of June 6, 1984 and from EPA files.

IM POMI3070-131741)
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POTENTIAL HAZARDOUS WASTE SITE
SITC INSPECTION

IL PEflMIT mrOAMATtOM
01 TVFtOFFCTMITIMUfD

X) A. MFMS

aaPDWtTNUMMH

PA nm

(»MT1MUtO MfXWITKMDATI 08COUMINTS

OB. UIC

QQC. AM 15-339-017
26. PA 008186630*
OE. HCHAINTSNIM STATUS
OF. SFCCFLAN
DO.

Ql.

DJ. NONI
•.•tTtoncmrnoN
OISTOftAdl/OICPOML'CMMiiMiMMt 02MKXWT

8,25
03UNTT OFMIAWM

O C. OMJMS. ABOVEQAOUNO
O 0. TANK. ABOVE WOUND
D E. TANK. BELOW WOUND

CH.».. cessool 8.25 tons/month

04TWATMiNTicM«tfM»
D A. MCENEftATION
OS. UNDt«a«OUNOKJfCTtON
D C. CHEMCAUPHVSICAL
D D. SOtOttCAL
O E. WASTE OH PMXESSMQ
D F. SOLVENT WCOVEHV
a 0. OTHHIMCYClMOVflECOVEItV
QH.OTH0r______________

(MOTHIH

£ A. BUIUNNOS ON SITE

6
MAMA Of SITC

OrCOMMfKTS

Bishop Tube Company used an unlined pit and cesspool area to dispose of plant waste
that included sanitary sewage, cooling water, and acid pickling rinse water.

IV. CONTAMMDIT
01 CONTAMMINTOI'WAfTtSfCMMWM*

a A. AonuATt. secuw QS.MOOfPUTE G C. MAOgQUATC. POOR J5 D. NSECUME. UNSOUND. OANOCKOUS

02 OUCIWTim OF DRUMS. OKMO. UNtMt. lAWWm. ITC.

Waste material was placed in an unlined pit and cesspool with no liners.

V. ACCUBWLITY
01 «M(ncAM.vAocuBmi. a res

Presently, the unlined pit and cesspool are covered with concrete and packed with limestone.

VI SOUBCU OF INFORMATION '£*»

State PA and information from EPA file.



A mmm*m POTENTIAL HAZARDOUS WASTE SITE
AfPA SITI INSPECTION REPORT
*̂ M J-l PART 8 -WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA

H. DRINKING WATM SUPPLY

01 TVPfOPOHNKMQMIPPLY

SURFACE
COMMUMTY AX
NON-COMMUWTY C. D

oaiTATw unknown
WILL ENDANOERED AFPtCTED MONITORED
•.H A.O 8.D C.O
o.ix O.D e. D p. a

•LOROUNOWATW
01 OMUNOWATnuMEMVCMtYfQiM*

H A ONLV tOUKK POH OMNWNO

02 POPUUTVMMNVIDevaHOUNOWATI

040EFTHTOORDUNDWATH

5 to 1 fl __ (H)

•M

Ol.OB»»qMO

n 3,000
oi oMcnoN OP anouNowATm PLOW

north-north p«st

^S^^S^dj

^w ^c

A 1 -1 / Vj|

B g,OQQ f ««tw>

K C. OOMMI rojLJMOUjmjIAL. *MaAHQI 1 DO NOTUHO.UNUSfAILE

N

03 OVTANCI TONIAMIT OMNMNB WATCT 1-„ 3,000 M

OtDBPTMTOAOUPgR Of POTINIUL YCLO M SOLI SOUKt AOUPEHoPCONonw opAoum
Stnin «« 1or.f °«S CNO

OtPUCMPTlONOPIMILIiiiiiiim tnii,*»m.m***mm'imm*mMi***i**lmttmtii

The wells that supply the town of Malvern are located approximately 1-1/2 miles
southeast of the site. A domestic well is located approximately 3,000 feet southwest
of the site.

10MCHMNHAMA

DYES COMMENTS
dfco

IV. SURFACE WATER
01 SURFACE WATEflUNEfCMMM

S A. RESERVOIR. RECREATION
DRMKMO WATER SOURCE

O B. MWATION, ECONOMICALLY
IMPORTANT RESOURCES

02 APrCCTCO^OTENTULLY APPICTEO •OM8 OP WATM

Tributary to Little Valley River

Î YES COMMENTS Groundwatep flows toward the
a NO unnamed tributary of the Little Valley

———— Riven. ———————————————————— i

D C. COMMERCIAL. MOUSTRIAL

AFFECTED

n

n

D D. NOT CURRENTLY USED

DISTANCE TO SITE

150 feet ,„„
tm,\

(mil

V. MMOOftAPHIC AND FHOPtHTY INFORMATION
01 TOTAL POPULATION «WTHM 02 DBTANCI TONCANIST POPULATION

ONfiuMMOPsrrt TWO ta> MILES OF srre THRU WMUS OF smi
A i,7^7 • 5jfl9<1 r i?.7na «;nn fe«t ^

NO CVMNNMft NOOFPCHWlS "

« NUMWt OP tULDMO* WTTHM TWO (2) MUS OP SVTC

3r393

D'OP'IUMrt

M DOTANOf TO NEAMST OPP-UTI lULOMO

2 50 feet i-i
— — — - - - — — -- — — --

The population on all sides of the site is urban, but becomes more rural as one moves
further away from the site.

EPAPONM 2070-13 (741)



POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART S • WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA

VI. ENVIRONMENTAL INFORMATION

DA, TO-«- to-<cm/t«c lO-«-lO-«cm/MC Q C. 10*'- iO-»cm/MC O D.aREATERTHANlO-»ciiWi«e

C A. MPERMEABLE & B. RELATIVELY IMPERMEABLE O C. RELATIVELY PERMEABLE Q 0. VERY PERMEABLE
f tO~*- I9~**»••«* (OiMMrMKIO-'cMtM)

03 OiPTM TO KOAOCK

—————S—————(ID

04 OtFTH OP CONTAMMATIO «OC 2OM

N/A
06 NBTPflfCIPfTATION

34
Or ON! VCAfl 24 HOUH fUMPAU.

2.5 to 3 .(in)

MILOfC
WT1 SLOPE

3
lOMCTONOPSITeSLOPE. TEWVUN AVEMAOE SLOPE

5 tO 7

M FLOOD POTBmAL

N/ASTTEISH. .YEAftFLOODPUUN

10

N/A D SITE IS ON BARKER ISLANO, COASTAL MQH HAZARD Al«A. MVCHME FLOOOWAV

11 OttTANCI TO WSTLANOS it**

ESTUARINE

N/A M

OTHER

N/A

12 DI8TANCC TO CfWnCAL HAMTAT w <

ENOANQERID SPECIES: N/A

13 LANO U8C M WCMTV

DISTANCE TO:

COMMCHCtALflNDUSTRtAL
RESIOeNTIAL AREAS: NATONAljSTATf PARKS.

FORESTS. Ofl'WtDUPtflESEftVES-
AORICULTIMAL LANDS

PNMCAOtANO AOLANO

3/4 , 500 feet N/A N/A .(mi)

i * oisciwTioN of am w «LATO» TO swwoowww TOPOORAPMV

The site is located at the base of a ridge with a steep slope behind the complex
and a lesser slope to the front of the property.

VH. SOURCE* OF INFORMATION «»•

USGS Malvern and Valley Forge, Pennsylvania Quadrangle, 7.5 Minute series

Report on Bishop Tube Company by Betz Converse Murdoch, Inc.



3EHV POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART • • SAMPLE AND POLO INFORMATION

IMNTVICA
Ot STAIf

PA 568

L SAMPLES TAKEN

SAMPLE TYPE
01 HUMP, OF

•AJMJBITAtCIN
03IST1MATIDOATE

OROUNDWATER Environmental Research Group
SURFACE WATER Environmental Research Group
WAfTl

11 7 MnH-h First Stroot
Ann Arbor, Michigan 48104

RUNOFF

VMITATX3W

Blank Environmental Research Group
M. PKLD HKAMMflMOfTB TAK1N

01

HNU photoionizer
OaOOMKNTB

No readings above background were detected, except at monitoring
weu no. 2 where a, reading or 6ppm was recorded when the weu,.

IV, mOTOGMAPHS AND MAPS

01 QCOHOUNO a ACMAL 02 f»ou»TOOYor HUS Copoorfltion
03 MAW

XDYfSa NO
04 LOCATION OF MAM

USGS Malvern, Pennsylvania Quadrangle map, 7.5 minute series
V. OTHER FIELD DATA COLLECTED "

N/A

VI. SOURCES OF INFORMATION <c-

FIT UI site inspection of June 6, 1984



A __. POTENTIAL HAZAI
AcFA StTEINSPEC
^^^^ ^* PAMT7-OWNE

ICUMIMTOWNOIISI
>1NAME

Bishop Tube Company
020+SNUMMft

03 STREET ADDRESS if 0 •*. WO* Mt( 04 SC CODE

Route 30 and Malin Road 3498
MOTTV M STATE

Frazer PA
01 NAME

N/A

or ZP CODE
19355

02 O+S NUMBER

93 STREET ADDRESS IfO. *M. WO •.«..* 04 SC CODE

OSCTTV OSSTATE

01 NAME
N/A

or ZP CODE

02 0+B NUMBER

^9«TTWET ADQPWfp* Q fc'-'^O* Mt J MttCCODI

oscrrv OSSTATE

01 NAME

N/A

or ZP CODE

020*BNUMBBR

03STREETAODRfSSf»0»M.WP#.M.* 04 SC CODE

oscrrv SfiTSTJ 07 » CODE

M.ntlVKMMOWNtMS>a«f*Mrnw,M»
01 NAME

Whittaker Corporation
OiO-t-B NUMBER

Unknown
oscrrv &TSTATS

N/A

07 ZP COOt

02 D+B NUMBER

03STRHTADDREBSlPOaw.wpf.Mi 04 SC CODE

oscrrv OSSTATE

01 NAME

N/A

or z» CODE

02 0+B NUMBER

13 STREET ADDRESS fP O. CM. Wo*. M.« 04 Wi CODE

oscrrv OSSTATE or zr CODE

inniift WA«TIT «,TP I. ioeNTffH*riJn
TON REPORT ot s"Tf |" Si**""

»AMNT COM*ANY MMMM

OS NAME

Christiana Metals
0»D+flNOMM«

10 STREET AOBRUSfPO lM.WD4>.M«i

Route 30 and Malin Road
12CTTV ESTATE

PO Box 1189 Frazer PA
OS NAME

N/A

USC CODE

14 ZIP CODE

19355
OSD+SNUMBEft

1 0 STREET ADDRESS f» 0 •*. WO •. M*J

12CTTV 13 STATE

OS NAME

N/A

11SC CODE

14ZPCOOE

09 O+S NUMBER

10 STREET ADDRESS" 0 *M. WO* MC i

12CTTV 13 STATE

OS NAME

N/A

USC CODE

t*ZJPCODE

0004-SNUMSflA

1 0 STREET ADDRESS r* O fc«. WO » M i

12CTTV 13 STATE

it SIC COM

14 ZIP CODE

IV. MALTY OWNEHW WMMM «MM,MMWMT,
01 NAME

N/A
02 O+S NUMBER

03 STREET ADDRESS ifO •w.WO* MC.,

oscrrv OSSTATE

01 NAME

N/A

04 SC CODE

07 ZIP CODE

020+SNUIMBEn

03 STREET ADDRESS" O ••*- WO«. M.J

oscmr ollfATH

OtNAME

N/A

04 SC CODE

07 ZIP CODE

02 O+S NUMBER

03 STREET ADDRESS ̂  0 MM. WO*. mt.t

oscrrv OSSTATE

04SCCOOC

07 ZIP CODE

V.tOUBClSOPgsyOMMTIOMiCMniiiii in i •« !«•••. i.m.. MMI «•«•, '

EPA files and NUS FIT III site inspection of June 6, 1984



&EFK
POTENTIAL HAZA*

STTEINSPEC'
PAMTt-OfllUT

ICUMUMTOMftATOA MMWMMMHMMM
OINMtt

Bishop Tube Company UO+ftW'MU

ttSTMVTAOOIVM fftO. AM, JW* MM O4*CCOOi
Route 30 and Malin Road

o*cnv
Frazer

«*»**** urC-lA*

M.MWIOUSONMT

OIITATI

PA
or IP coot

19355
M OfOMMCM

WM«>«— .—«^—— »*-*-«.—»
01 MM!

Bishoo Tube Company
OID+fljNUIM«

oaflnmTAOMitt i*o.«*.wo».».j CMSKCOOC
Route 30 and Malin Road

otcffv
Frazer

OB VUM Of OPWATWN
1974 to 1979

NVTATI

PA
01 Of COOt

19355
Off NAMC Of OWMM OUWNO TMH KMOO

OINAMf

Whittaker Corporation
*

03 *1*Or tOOHU* If Q **.*»>•. mi O4 SIC COM

Unknown
oicrrv

M VfAM Of OPffUflON
1969 to 1974

OtSTATf orzpcooe

0* NAMt Of OWNUfl OWWO TMt PfMOD

01 MAMS

Matthey Bishop
OtO+tNUMMfl

U«mUTA90MUr»0 M.W.m; 04BCCOQI

MCfTY

OS VCAM V OKfUTION

1951 to 1967

OtSTATf or ap coot

Ot NAMI W OVmCT OIMMO TMt KMOO

OOUS WASTl SITE t »f NTIFICATION 1
rmmanwiBT 01 STATE OJSTTENUMKRiiwn nBFvni _ . cco
KB fuv^BBAAviMu PA butj

OfMATOff'SPAIIINT COMPANY /.-̂ -.,
10NAJM

N/A
1>STWETMXHUa (AO M*. <W». MJ

I4OTV

110+BNUMKA

13*CCOO€

IS ATE

1

MCVHXM OmUTOWS' MMNT COMPANKS ,.*——.,
10NAMI

N/A
ia tnvtTAooMu if.o «« «n>«. •*>

14OTV

11 D+l NUMBER

13 SIC CODE

1 9 STATE 16 ZIP CODE

10NAMI

N/A
1 2 (THttT AOOKU5 (» 0 *w, *« *, M ;

14CJTV

11 D*i NUMMR

13 SIC CODE

1 ft STATE 162>PCOOE

10 NAME

N/A
1 2 ITMIT AOOMM « O. «M. *-O r « /

I4OTV

11 D^O NUMBER

13 S«C CODE

1 S STATE 16 ZIP CODE

iu BAiM f̂f n* •̂̂ •M|*VMM rfg,^ I1W if, ,,,, , I IM--TI — ri " "it" rr~ r

EPA file information and state information



A VMM* POTENTIAL HAZARDOUS WASTE SITE
&FPA SITE INSPECTION REPORT
^^fc-- ** FART 0 'GENERATOR/TRANSPORTER INFORMATION

I.IOENTIFICATIQN

PA
02 SITE NUMMR

^fifl

IL ON4TTE ODHRATOM
OtNAMt

Bishop Tube Company
020*INUMHM

03 vnwr AOMU* i^ a, tit. *n». •*.>
Route 30 and Malin Road

Frazer PA

04 »C CODE

07 Z» COOt

19355
M. OFF-OTI OENtHATOHfS)
OINAMf

N/A

02D+INUMMR

OJflTflUTAOOfWUf'O **,*tOf,*t>

04 CfTV OtfhtTI

OINAMf

N/A

04 SIC COOt

07 Z» COOt

0** "

OSJmUfAOOMUf'O AM .M« .M.J

06OTV MitAfl

04 SIC COOt

07 2» COOt

OINAMt

N/A
03STMITAOOKStr»0 **.**>* *t.i

Oft CITY

OtNAMt

N/A
03 STMIT AOONtU f O ta. W0«. wt.t

OSOTY

IV.TRANtFOMTDKI)
OINAMt

N/A

020+INUMMH

03 •TWIT AOOHtU if a *•. (VO*. «c i

OS CITY 0»«Uli

OINAMt

N/A

04 SIC COOt

07 2* COOt

020+tNUMKfl

03 STHUT ADOMM tf.Q. •». W. •« (

OS Cm M STAM

04 SC COOt

or ZP coot

020+tNUMUA

04 SE COOt

QtSTATI or ZIP coot

020+INUMKPI

04 «C COOt

*
or ZIP coot

OINAMt

N/A
03STHftTAOOWSSr»0.«M.M'0* *wi

oftctrv

OINAMt

N/A

03 «T«tT AOOMU ,* 0 •». « .. M.<

oscm

V.SOUMCtt OF INFORMATION irr.uji'r - 1 1 - 1 1 1 -| — i -r i i i . n n

020+SNUMKfl

04 SIC COOt

06*7 AH

020+lNUMStR

04

Mil ATI or z» coot

State and EPA file information



W#, N^r«$r
SB* POTENTIAL HAZARDOUS WASTE MTE J: IDtNTTICATION

SITE INSPECTION REPORT 01 «Jff» M "ff̂ g"""
PART 10- PAST VtfSPONSI ACTIVITIES • -

K, PAST MtPONft ACIlVintt
01 Q A. WAT!* aum.v CUMED

N/A
01 D •. TBMKMAMV WATW aum.v movi

N/A
01 DC. HBfctMBIff WATWaUPItY PROMfo4Docfvn0N

N/A
01 DP aPlifP MATOML MBMOVB)

N/A
01 Q 1. CONTAMHATB) SOL MMOVEO

N/A
01 D F WA1T1 : BgACKAQED

N/A
01 a G WAITl fHPQIKD amWNRE
04oacflmoN

N/A
01 (XH. ON «TE BUMM.
04 OMCfVPTION

Material was packed with lime
01 O 1. M anu CMEMCAL TREATMENT
04DEaCMPTlON

N/A
01 D J W amj •KXOQCAL TREATMENT

N/A
01 D K. M Smj PMYSCAL TREATMENT
04 MICfWTION

N/A
01 gLEMCAPSUUTXIM

Material was oacked with limp
01 Q."' """WPCY WAMTI TfVATMBir

01 D N. CtfTOff WAUJ

N/A
01 pO.BMEHOtNCY OWINO/8UWACE WATE

N/A
01 Q P CUTOff TBEHCK̂ aUMP

N/A
01 D Q. aunuwACE CUTOFF WAU
04 UEBCHJ'TION

N/A

02 P*"1! oa*aeNev ,

9*n 09IUTF IUUUNCV

*n MftATT MUWMCV

09 CUT* 03 AOENTV

Q90ATE f«*ntNTY

MfUTC fLlAflCM-.Y

Q9A&TF OaAOCNCV

02DATElatC 1070 Of 03AGENCY

early 1980
and olaced under a cement cap.

MOATF fla*fleNCV

MDATV naAACMTV

09 rune flajuraicv

02 DATi -la*e-14W»-e*- WAGENCY ., .„ _. .. .,
early 1980

nnri nlflpprt unHoi* a p0mant i^op
n»n*7T naiacNev

1
aaruiT AauwNcv

KOMMIQM fWRATt nl *n»PJTV

09 DATE „„ OffWMCV

02n*TC ....... , „„.. 0;pAffFMCY



POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART 10 • PAST RISPONSI ACTIVITIES
Ot STAT1

PA i

it rACT unroNW Acnvmn .CMMMI
01 D ft. MM«»t WALU i04

N/A
02 DATE, 03 AGENCY

01 ̂ .CAPPMavCOVENNQ
040UCNPTION

material was

loto 1070 of
early 1980

with A p*»mpnt fan as th*> l̂iniQill£.llt

03 AGENCY.

H in 1 Q7Q
01

N/A

JULK TANKAQj WPAMEO !OATE, 03

01 D U.QMUTCIMTAJNCONSTMJCTIO

N/A

02 DATE 03AQENCY.

01 O V. •OTTOM 8ULCO
040UCNFT10N

N/A

02 DATE. 03AOENCV.

01 D W. OAS CONTROL
04

N/A

03 DATE. 03AOENCV.

01 CX FKC CONTROL
04 DUG nv new

N/A

02MTE. O3AOENCV.

01 C V. LEACHATC TIVATMENT

N/A

02 DATE. 03 AGENCY.

01 D Z. AKA EVACUATED
040ISCMPT10N

N/A

02 DATE. 03AOCNCY.

01 O t, ACCESS TO STTE RESTRICTED
04 DESCRIPTION

N/A

02 DATE. 03AGENCY.

01 P--04 DGSCnPTlON

N/A

02 DATE. 03AOENCY.

01 a 3. OTHH REMEOIA1. ACTIVITIES
040ESCMFDON

N/A

02 DATE. 03 AGENCY.

0. SOUACtS OP MPOMMATIOM

State EPA and NUS FIT III site inspection information

D»A KMU 20rO>1 K7-411



POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART 11 - INPORCiMINT INFORMATION

I. IDENWCATION
01 STATE

PA
02STENUMSW

568

N. O»O*CPlHNT MPOfWUnON

01 PABT ANULATOm/INFONCCMIKT ACTION O VIS XNO
uoncpvnoN or PtDCML STATE. LOCAL WK

N/A

POflCEMfNT ACTON

NUS FIT III site inspection of June 6, 1984 and State and EPA file information

fPAFOMW 2070-13 (7-41)



SECTION 6



Site Name; Bis
TDD No.;

6.0 LABORATORY DATA ORIGINAL

(Red)
6.1 Sample Data Summary

The following Quality Assurance Review and Sample Data Summary for volatile
organics have been prepared by CRL.

These samples were analyzed for volatile organics only.

6-1



TDD Number
EPA Number

F
Q

SAMPLE DATA SUMMARY
-TARGET COMPOUNDS

Organic D Inorganic
Site Name m

Date of Sample

Com Detected

HV6

3
A* n. lio

NDft IOK M\

UteU

NOTEt For a review of this data and non-target, tentatively identified compounds, please see the Analytical Quality Assurance section of thj* report.
O Denotes results o( questionable qualitative significance based upon quality assurance review of data.



TDD Number
EPA Number

~ \b

SAMPLE DATA SUMMARY
TARGET COMPOUNDS

0 Organic D Inorganic

Site Name _
Date of Sample

Compounds Detected

AQ 5L

AQ

c
NOTE: For a review of this data and non-target, tentatively identified compounds, please see the Analytical Quality Assurance section of this report.

O Denotes results of questionable qualitative significance based upon quality assurance review of data.



Site Name: Bishop Tube
TDD No.: F3-8405-15

6.2 Quality Assurance Review

6.2.1 Organic Data: Lab Case 2873

6.2.1.1 Introduction

The findings offered in this report are based upon a review of the volatile
organics analyses of nine water samples. Blank analyses results, matrix
spike and duplicate analyses results, surrogate spike recoveries, target
compound matching quality, tentatively Identified compounds, BFB tuning
performance, data completeness, calculations, and standards performance were
evaluated In detail.

6.2.1.2 Qualifiers

It Is recommended that this data package be utilized only with the following
qualifier statements:
0 All methylene chloride results may be questionable.
0 All MEK (2-butanone) results may be questionable.
0 AH acetone results may be questionable.
0 Vinyl acetate results 1n samples C4490, C4492, and C7085 may be questionable.
0 The 1,2-dichloroethane result In sample C7084 may be questionable.
0 Concentrations for trlchloroethylene in samples C4492, C7084,

C7085, and C7086; 1,1,1-trichloroethane In sample C4492, C7084, and C7085;
and trans 1,2-dichloroethene in samples C7085 and C7086 may be quantitatively
questionable.

0 All results for sample C7087 are quantitatively and qualitatively
questionable.

0 The carbon disulfide result in sample C7084 may be questionable.

6.2.1.3 Findings

Methylene chli
laboratory bl<
magnitude to question the presence of these three compounds in all samples.

0 Methylene chloride, acetone, and MEK (2-butanone) contamination of the
laboratory blanks, method blank, and field blank C4493, were of sufficient

6-2



Site Name: Bishop Tube
TDD No.: F3-8405-15

The presence of vinyl acetate In samples C4492 and C7085 1s questionable
because of poor spectra] matching quality. In addition, vinyl acetate
was observed 1n the quantitation lists of two laboratory blanks In
sufficient quantity to question the vinyl acetate results of samples
C4490, C4492, and C7085. The spectra provided for vinyl acetate confirma-
tion In the laboratory blanks Is also of poor quality.

The presence of l,2-d1chloroethane in sample C7084 Is questionable because
of poor spectral matching quality. The laboratory states that this
sample contains a "system contaminant", trlchlorotrifluoroethane, which
coelutes with 1,2-dichloroethane. The laboratory uses 1,1,2-trichlbro-
1,2,2-trlfluoroetharte in oil and grease extractions. Both the enhanced
and unenhanced spectra of 1,2-dichloroethane contain constituent Ions of
the contaminant and the contaminant 1s present in a concentration at
least one order of magnitude greater than 1,2-dichloroethane. There Is
a possibility this cnlorofluoro.carbon Is a'sample constituent, since it
was not found In blanks or any other samples* Another chloroflurocarbon
was found as a tentatively Identified compound and many chlorinated
volatile priority pollutants were found 1n C7084.

No 1,2-dichloroethane was noted for sample C4492, though the analyte Is
present on the quantitation list at 2.7 ug/L, above the detection limit
of 1 ug/L. No spectral confirmation was provided.

Diminished quantitative accuracy is suggested for trichloroethylene, 1,1,1,-
trfchloroethane and trans-l,2-d1chloroethene In several samples because
Instrument response was either saturated or significantly above the
calibrated range. The laboratory narrative details efforts to quantify
trichloroethylene and 1,1,1-trlchloroethane In sample C7084 and trichloro-
ethylene 1n samples C7085 and C7086 using secondary Ions and average
response factors calculated utilizing Internal standard areas.

Sample C7087 was run after sample C4492, which contained high levels of
the analytes found in C7087. No blank was run after sample C4492 to
demonstrate contaminant-free conditions. No spectral confirmations were
provided for C7087, no analytes were quantified and Instead the lab
states—"None detected - blank" for each analyte. Many of these analytes
were not found in any blank. It 1s not clear 1f compounds found In
sample C7087 are present, or if they are a result of chromatographic
ghosting from sample C4492. All results for C7087 are quantitatively
and qualitatively questionable. Sample reanalysls has been requested.

The quantitation list of sample C7084 noted carbon disulfide at a
concentration of 1.6 ug/1, slightly above the laboratory detection limit
of 1 ug/1. The lab reported NO-B, None Detected-Blank, though carbon
disulflde was not found in any blank. No spectra were included. The
presence of carbon disulflde Is questionable In sample C7084.
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Site Name: Bishop
TDD No.: F3-8405-15

0 There Is one BFB tuning violation, occurring just before the three point
standard curve was established at 10:19 on 6/11/84. Three Ions are out of
specified ranges by small amounts. All tunes of 6/12/84, when the samples
were run, are of acceptable quality.

0 Most dg-toluene surrogate recoveries were outside of QC limits. The
laboratory notes this surrogate was not quantitatively accurate and
states they will correct the problem.

0 Eight matrix spike recoveries and two Relative Percent Difference Checks
were out of QC limits. Some of these were due to the laboratory's
decision to spike a sample containing high levels of the compounds of
Interest, as mentioned In the laboratory narrative. These recoveries
demonstrate the laboratory's problems in accurately quantifying analytes
outside the working range of the standards. Host recoveries are consistently
high. More useful QC information may have been obtained If the laboratory
had chosen a lower level sample to spike. -

0 No screening for volatiles was performed by the laboratory.

6.2.1.4 Summary

This Quality Assurance Review has identified blank contamination, poor matrix
recoveries, improper usage of "ND-B" code, quantification of analytes outside
the working range of standards, a minor BFB tuning violation, and possible
chromatographlc ghosting as primary areas of concern.

Please see the accompanying support documentation appendix for specifics on
this Quality Assurance Review.

Report prepared by .____________Date:

6-4

(b) (4)



SECTION 7



7.0 TOXtCOLOGICAL EVALUATION

7.1 Summary

Site Name; Bishop Tube Company
TDD No.: F3-S405-15

ORIGINAL
(Red)

Sample analysis in this investigation was restricted to the detection of volatile
organics only. Chlorinated ethanes and ethenes (up to 20,000 ug/1), some of which
are suspect human carcinogens, and vinyl chloride (up to 44 ug/1), a recognized
human carcinogen, were reported in samples from 3 monitoring wells (MW)
underlying the site, and in a surface water sample from a swale adjacent to the
site. Ingestion of the groundwater could potentially pose a carcinogenic risk.

The presence of volatile organic contaminants in the downstream surface water
sample could not be determined due to laboratory error. Based on available data
regarding the effects of the identified contaminants on freshwater aquatic life,
their lack of persistence in surface waters, and their lack of a tendency to strongly
bloaccumulate, the levels of contaminants noted in the swale sample would be
expected to have minimal environmental effects.

It is possible that ppb concentrations of contaminants may be present in the
ambient air on site or in the vicinity of the site. If present, they might pose a
health hazard to local residents.

7.2 Distribution of Contaminants

Only volatile organics were assayed for in this investigation. Whether inorganic or
other organic priority pollutants are present at or near this site is not known.

Chlorinated aliphatics were identified in samples from 3 on-site MWs and in the
surface water sample from the swale alongside the railroad tracks. There were no
volatile organics identified in MW no. 1.
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Site Name; Bishop Tul
TDD No.:

Vinyl chloride was measured in 1 MW at 44 ug/i, and in another MW and the swale(fo</)
below the minimum quantifiable limit of 10 ug/1. The following ethanes and
ethenes were measured in MW samples and in the sample from the swale. The
swale was reported by the FIT III team to be discolored.

Monitoring Wells (ug/1) Swale (ug/1)
trichloroethene 4,800 - 20,120 2,026
1,1,1-trichloroethane 45 - 7,700 1,400
1,1-dichioroethane 14-54 9
M-dichloroethene * 29 - 690 130
trans-l,2-dichloroethene 340 - 2,700 150
tetrachloroethene 21-60 8

Due to limitations in instrumentation response, all data for trichloroethene and
1,1,1-trichloroethane, as well as 2 MW values for 1,2-dichloroethene are considered
by the quality assurance chemist to be quantitatively questionable. The actual
concentrations in some cases may actually be higher than those reported.

Toluene (6 ug/I) and chloroform (below the minimum quantifiable limit of 5 ug/I)
were identified in MW no. 2. Toluene was also identified in the swale sample
(below the minimum quantifiable limit of 5 ug/i). The presence of 1,2-
dichloroethane in MW no. 3 is questionable. MW samples were all acidic, with pHs
ranging from 5.93 to 6.15, Acidic groundwater may be a natural hydrological
feature of the area.

Chlorinated ethane/ethene levels in the downstream aqueous sample were all
reported by the laboratory as ND-B (not detectable due to blank contamination).
According to the FIT III quality assurance chemist, many of the contaminants were
not present in the blanks; ghosting, however, may have been a problem.
Resampling of the downstream site would be necessary to confirm the presence or
absence of these contaminants. There were no volatile organic contaminants
confidently identified in surface water samples taken upstream of the site.
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Site Namer'Bisho
TDD No.: F3-S40J-

7.3 Toxioological Considerations

There is evidence that contaminants may be migrating from this site. Volatile
organic contaminants were identified in samples taken from 3 on-site MWs, and the
surface water (swale) adjacent to the site. They were not detected in samples
from upstream surface waters. Their presence in a downstream sample could
neither be confirmed nor ruled out. Of all contaminants identified, the highest
concentration was of trichloroethene (TCE). A 4,000-gallon storage tank of TCE is
reported to be present on site.

Chlorinated aliphatics tend to be persistent and highly mobile in groundwater.
Based on a limited study, groundwater flow is expected to be towards the north and
east, away from the direction of known current groundwater usage. Fractures in
the underlying geology, however, make the prediction of flow difficult.

TCE is a suspect human carcinogen. Based on limited data from animal studies, it
has been, estimated by EPA's^ Carcinogen .Assessment Gcoup^ that the. lifetime,
consumption of 2 liters of water/day containing 180 ug/1 TCE could result in 1
additional case of cancer for every 10,000 individuals exposed. Using liver toxicity
as the most sensitive endpoint, an Adjusted Acceptable Daily Intake (AADI) of 257
ug/1 has been calculated. AADIs are calculated to protect against toxicities other
than carcinogenic risk. The World Health Organization has recommended 30 ug/1
as a tentative guideline for drinking water.

1,1,1-Trichloroethane is not presently considered a carcinogen by EPA, although
there is recent limited evidence for carcinogenicity in animals. Based on the
preliminary animal data, it has been estimated that the lifetime consumption of 2
liters of water/day containing 21.7 ug/1 could result in 1 additional case of cancer
for every 1,000,000 individuals exposed. An AADI of 1,000 ug/1 has been calculated,
using liver damage as the most sensitive endpoint.
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Site Name; Bishopywfae Company
TDD No.; F3-J

There is insufficient information concerning the carcinogenicity of, or effectsMlrJ1 „(Red)chronic low-level exposure to, 1,1-dichloroethane. At high concentrations it cart
cause cardiac excitation in humans, and has been shown to produce liver toxicity in
rodents.

1,1-Dichloroethene has limited evidence of carcinogenicity in animals. Based on
animal evidence, it is estimated that the lifetime consumption by humans of water
containing 2.3 ug/I could result in 1 additional case of cancer for every 1,000,000 .>
individuals exposed. An AADI of 350 ug/I has been calculated.1 The toxic effects _^
of 1,2-trans-dichloroethene are not well-documented. There is insufficient "'#:.•

3 ('•-'"- -evidence as to whether or not it is a carcinogen. ;

Tetrachloroethene (PCE) has limited evidence of carcinogenicity in animals. Based
on animal data, it has been estimated that the lifetime consumption of 2 liters of .
water/day containing 10 ug/I could result in 1 excess case of cancer for every '-•-
100,000 individuals exposed. An AADI of S5 ug/I has been calculated, based only on \ J- j * i.V''~
toxic effects-to- Wood-^componentsr the* imTnane*'systemy and- the centra:!1- nervous' J~f' *'
system. The World Health Organization has recommended a level of 10 ug/1 as a ,'.

* . • •. -4^--.r-?.;'.
tentative guideline for PCE in drinking water.* '^;fv

Vinyl chloride is a recognized human and animal carcinogen, angiosarcoma of the :_ .
liver being the most common tumor produced. It has been estimated that the
consumption over a lifetime of water containing 0.015 ug/1 could cause 1 additional

I ' -•'-••-L'

case of cancer for every 1,000,000 individuals exposed.1 / ;; .
- „ • -'-•? • ' " ' • : .

The levels of toluene measured in the groundwater would not be expected to cause ^ ' ._ ' . ,
any adverse health effects if ingested. Chloroform has evidence of .,. •
carcinogenicity in animals. It has been estimated that the lifetime consumption of v

2 liters of water/day containing approximately 1.9 ug/1 could result in 1 additional
case of cancer for every 100,000 individuals exposed.
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Site Name; Bishop pe company
TDD No.; F3-84Q5-13 ORIGINAL

(Red)
Ingestion of the groundwater could potentially pose a carcinogenic risk. Based on
the maximum levels of individual volatile organics measured in MW samples, it can
be calculated, for the sake of perspective, that the lifetime ingestion of the
groundwater might result in approximately a 7.7 in 1,000 cancer risk. * In
addition, reported levels of trichloroethene, 1,1,1 -trichloroethane, and 1,1-
dichloroethene exceed AADIs calculated to protect against toxicities other than
cancer, and could potentially affect the liver.

Based on available experimental data, it would not be expected that concentrations
of volatiles similar to those reported in the swale would cause acute toxicity to
aquatic life. ' There is a paucity of data concerning potential chronic effects.
However, volatile organics do not tend to persist in surface waters or substantially
bioaccumulate, so that any long-term effects would be expected to be minimal.
Groundwater is reported to discharge into the unnamed tributary of Little Valley
Creek, and could potentially affect aquatic life. Chronic exposure to levels of TCE
similar to the maximum concentration measured in groundwater samples
(approximately 20;000 ug/1) has been reported to have behavioral'effects on a
species of freshwater fish. It would be expected, however, that dilution of
contaminants would occur as they entered the surface water and, as previously
noted, would not tend to persist. The presence of volatile organics in downstream
surface water could neither be confirmed nor ruled out.

Dermal contact with water in the swale would probably result in the absorption of
only small amounts of contaminants. Since some of the contaminants are known or
suspect carcinogens, no safe levels of exposure to these substances can be assumed.
However, any anticipated health risks from dermal exposure would be expected to
be low.
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Site Name; Bishop
TDD No.t F3-8»05-15

Although HNU readings of ambient air did not exceed background, it is possible
.

that ppb concentrations of some contaminants could be present on site, as well as
in the surrounding area. Low ambient air levels of some contaminants, if present,
could potentially pose health hazards in individuals living near the site, if inhaled
on a chronic basis. An HNU reading of 6 ppm was recorded when uncapping MW
no. 2. Although this level is relatively low, the nature of the gas(es) is not known.
Based on the sample data, it is likely to be composed of chlorinated aliphatics.
Brief inhalation of this level of chlorinated aliphatics is likely to pose a limited
health hazard.

'""I

Prepared by: Date; February 6, 1985

Reviewed by: Date; February 11, 1985
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Site Name: Bishop
TDD No.; F3-8*05-l#£ '!f

1 ORIGINAL
(Red)
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PROJECT NAME;
TDD NO: * ^-

QUALITY ASSURANCE REVIEW OF
ORGANIC ANALYSIS LAB DATA PACKAGE

ORIGINAL
(Red)

Case No.: Applicable Sam pie No's.: '-

C ri i,
Contract No.: _'C L>"
Contract Laboratory: _ ______
ApplicaUe IFB No.;WA ^"j,- A WQ ' ^
Reviewer:
Review Date: 1?
The organic analytical data for this case has been reviewed. The quality assurance evaluation is
summarized in the following table:

Reviewer's Evaluation*

Acceptable
Acceptable with exception^)
Questionable
Jnacceptable

Fraction

VOLATILES

v'Vwi "..-*
•

ACIDS
*K /\/. ./\/ \

BASE/
NEUTRALS

N /
\ /
^\

^\

PCB/
PEST.

\ /
\/
/ \

\

TCDD

\ /
\/
/\

\
* Definitions of the evaluation score categories are listed on next page.

This evaluation was based upon an analysis of the review items indicated below:

O TARGET COMPOUND MATCHING QUALITY
O TENTATIVELY IDENTIFIED COMPOUNDS
O CHROMATOGRAPHIC SENSITIVITY CHECKS

0 DATA COMPLETENESS
0 BLANK ANALYSIS RESULTS
Q SURROGATE SPIKE RESULTS
O MATRIX SPIKE RESULTS
O DUPLICATE ANALYSIS RESULTS
O EVALUATION OF CONFIRMATIONS
Q QUANTITATIVE CALCULATIONS

ODFTPP'AND BFB SPECTRUM TUNE RESULTS
O STANDARDS
© CALIBRATION CHECK STANDARDS
Q INTERNAL STANDARDS PERFORMANCE

Data review forms are attached for each of the review items indicated above.
^ No errors noted, no form attached.
O Spot Check performed.

Comments: ^ Vc- *)*H'A C

(b) (4)



DATA EVALUATION SCORE CATEGORIES ORIGINAL
(Red)

ACCEPTABLE: Data is within established control limits, or
the data which is outside established control
limits does not affect the validity of the
analytical results.

ACCEPTABLE WITH EXCEPTIONfS )_i Data is not completely within
established control limits. The deficiences are
identified and specific data is still valid,
given certain qualifications which are listed below,

QUESTIONABLE: Data is not within established control limits.
The deficiences bring the validity of the entire
data set into question. However, the data validity
is neither proved nor disproved by the available
information.

UNACCEPTABLE! Data is not within established control limits. -
The deficiences imply the results are not meaningful*
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Abbreviation Used on Form
Conc./Matrix

Fracticn

Run Date/Time
Target Cmpd. Tab.
Target Cmpd. D.L.
Tent. LD. Cmpd. Tab.
Surr. Ree.
GC Screen Tab.
GC/MS Chromatograms
Target Cmpd. Quan. List
Target Cmpd. Spectra
Tent. LD.Cmpd. Q.L.
Tent. Cmpd. Lib. Srch.
Chro./Sens. Checks
BFBrtDFTPP Tune Data
I.S. Areas Charts
1.5. Rd. Reap. Form
RF and arms.: Calib. Chk.
RF and arms.: 3-Pt. Calib.
Chromatograms: Calib. Chk.
Chromatograms: 3-Pt. Calib.
Llnearityt 3-Pt. Calib.
RF Comparison
Sample/Field Blank
Method/Instr. Blank
Lab Duplicate
Fid dD up/Rep
Mat. Spk./M. Std.
Pest. Tab.
Pest. D.L. Tab.
Pest. Chro.
2ndCol.Conf.
GC/MS Conf.
Pest, pup., Spk. Blk.
Pest. Std. Chro.
Pest. Std. LD.
TCDD
TCDD Tab., D.L., E1CP, Blk.

KEY TO DATA COMPLETENESS FORM •—————————————————————————— ^ ^ _ (

Description of Checklist Item

Concentration category submitted in analysis request (low, med, hi); and matrix (sol., aq.)
Fill in acid, base/neutral, acid/base/neutral, or volatile* analysis

Instrument run date (to be used for correlating calibration)
Tabulated results for target compounds
Detection limits for target compounds (actual/level indicated by screen
Tabulated results for tentatively identified compounds
Surrogate recoveries results
Tabulated GC screen results indicating required level of followup
Chromatograms of GC/MS analysts runs
Target compounds quantitation list, showing areas, ret. times
Enhanced and unenhanced spectra of target compound hits
Qiamitaticn list for tentatively identified compounds
Spectra and library match spectra of tentatively identified compounds
EICP's and R.R.F.'s for chromatographic sensitivity checks
Spectra intensity lists, and criteria comparison forms for BFB, DFTPP
Internal standards area control charts and description of remedial action
Internal standards relative response listings for each sample run
Tabulated response factors and amount injected for all cmpds. in calibration check
Tabulated response factors and amount injected for all cmpds. in 3-point calibration
Chromatograms for calibration check standard
Chromatograms for 3-point multilevel calibration standards.
Tabulated correlation coefficient or relative standard deviation for calibration
Tabulated comparison of calibration Response Factor with check standard
Equipment rinse or reagent water blank shipped with samples from field
Method or instrument blank which is prepared at lab
Sample which was split by lab for duplicate analysis
Sample which was split or collected twice in the field
Matrix spike or method standard (blind, or done by lab)
Tabulated results for pesticides
Tabulated detection limits for pesticides
Chromatograms for pesticide screening
Confirmation of pesticide results by using a second GC column and temperature
Confirmation of pesticide results by GC/MS analysis
Pesticide duplicate, spike, and blank
Chromatogram of pesticide standard
Pesticide standard identification form
2,3,7,3-tetrachlorodibenzodioan
TCDD tabulated results, detection limits, extracted jon current profile, blank

<3ed)

KEY TO SYMBOLS USED IN DATA COMPLETENESS TABLE

Data item present
Data item not applicable or not required
Data item within established control limits
Data item outside established control limits
Missing item

• or [number ]

Incomplete data item
Data item not dearly explained
(units of cone., etc)
See footnote

XX/XX/XX XX:XX Date/Time of run (calibration, etc.)
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FRACTION
BLANK ANALYSIS RESULTS FOR TARGET COMfi
TYPE CONC MATRIX SAMPLE 4* SOURCE OF H20 CONTAMINANTS

IV, P V- f v

n,-5 c V j / st41

•(Rear

-a
ran /

v e f t
.

O

G H-

c
A,eP L

LABORATORY REPORTED FIELD BLANK DATA IS COMPARED WITH THE SAMPLE DATA IN A TABULATION FORM WITHIN
SAMPLE ANALYTICAL DATA SUMMARY. TENTATIVELY IDENTIFIED COMPOUNDS IN BLANKS ARE LISTED ON A SEPARATE

COMMENTS' ':
(1) RESULT REPORTED BY LABORATORY AND CONFIRMED BY REVIEWER.__________________________

(2) RESULT INFERRED FROM QUANTITATION LIST, DIAGNOSTICS, CHROMATOGRAM AND/OR SPECTRA.



BLANK ANALYSIS RESULTS FOR TARGET CO
FRACTION TYPE CONC MATRIX SAMPLE * SOURCE OF HgO CONTAMINANTS LIMP

.(/ •

G
^ 7'̂j6_ia.

r
V t f c

. '\Jiwu1'
0,5"

LABORATORY HEPORTED FIELD BLANK DATA IS COMPARED WITH THE SAMPLE DATA IN A TABULATION FORM WITHir
SAMPLE ANALYTICAL DATA SUMMARY. TENTATIVELY IDENTIFIED COMPOUNDS IN BLANKS ARE LISTED ON A SEPARATE

COMMENTS'
( I) RESULT REPORTED BY LABORATORY AND CONFIRMED BY REVIEWER._____________

(2) RESULT INFERRED FROM QUANTITATION LIST, DIAGNOSTICS, CMROMATOGRAM AND/OR SPECTRA.



BLANK ANALYSIS RESULTS FOR TENTATIVELY IDENTIFIE5^6^BiUND5

ALL TENTATIVELY IDENTIFIED COMPOUNDS FOUND IN BLANK ANALYSES ARE LISTED

SAMPLE
*»

FRACTION SCAN
**(S)

SPECTRUM
MATCH INDICES

TYPE SCOSElTYPE SCORE

ESTIMATED
CONCENTRATION

COMPOUND
NAME

COMMENT

N f 4 -J r;

VOr*
r — C\O :

UP



HATER SURROGATE PERCENT RECOVERY SUMMARY

CASE NO. 8̂73
LOW LEVEL VI
HATER >C
QC REPORT NO.

f ——————— Vnlatilp ———

CONTRACTOR e*<̂  . />vc .
HED. LEVEL

——— If ———————————————— Semi-Volatile-

CONTRACT HO. <;*-«'- £• * <* '
HIGH LEVEL

• OTHER (specify)

————————————————— 1-fPesticide-l-r-D
SMO

Traffic
Report

Ho.
cmo
cvm ,
CftU
CW&k
cmia B
CMUw-K
CW3
070*3
070^^
C7045
C70^t?
C70«7

VBLK6I3A
1/BLH6IIC
VBLK4UH

«>a
Toluene
(86-119]
137.1 *
iH?.i* *
U«-l *
UT-' *
/30.i *
Kl.f *
U5.6*
15^.1 *
116 .3
I0<?.7
1^5.^*
i¥a.-2 *

I3«-1 *
M.I *
111.1 *

BFB
(85-
121)

IOO.S
167.6
<K.a
1J.I
<?5.V
106-5
in- 3
us.*
11-0
T?-J *
'r?.?
\o\.z

m»a1
11.0

D4-|,2-
Dicliloro-

e tit ape
(77-120)

J//-'/
/ / « - /
/04.&
«7.3
<?6.0
/ /^ .o
ipa.s *
/ IO-6 .
J3./ *

/0^?.7
/rt^-3
; / j?.5?

133.7 *
m-«
i l l / . /

»5-
HUro-
benzene
(41-120)

2-Fluoro-
blphenyl
(44-119)

•I4«
p-ter-
phenyl
(33-128)

%-
Phenol
(15-96)

.

2-Fluoro-
p he no I

(23-107)

*

2,M-
Trlbroao-

p lie no I
(20-106)

Dlbutyl-
Qiloren-

date
(67-114)"

1.2.3.4-
TCUO

(23-148)

^Asterisked values are outside of QC limits
**Adv1sory Limit
Comments: TUTAI- OF mine

'•^^? J
NA - MOT A f (*(_! C A B c £ . ,.;*£r ^

•

Volatiles:
Semt-Vola tiles:
Pesticides:
Dloxln:

n
HA
M.NA

out
•out
out
out

of
of
of
of

HA.;
M.I
M;

outside
outside
outside
outside

of
of
of
of

QC
QC
QC
QC

limits
limits
limits
limits

so
CD
0-

Limits Revised 12/83



r
..ATHU SPIKE DUPLICATE/RECOVERY

CASE NO. __
LOW LEVEL __
HATER __
qc Ktl'GKT NO.

X

CONTRACTOR
I1ED. LEVEL
SOII./SED.

tE /ifr - /A/C, CONTRACT «Q. 6
IMCII LEVEL __
OTHER (Specify)
UNITS (Circle)

S'-o/ -t

1
t rRACTION

VOA
SKO t

B/H
SHO |

1

ACID
SHO i

PEST
SHO I

COHPOIIND
1 , 1-Dlchloroethylene
Trlchloroethylene
Chlorobenzene
Toluene
Benzene
1,2,4-Trlchlorobenzene
Acenaphthene
2,4-ninUrotoluene
Di-tl-Butyiphthalate
Pyrene
N-Nltroaodl-N-FropylanlDe
1 ,4-Dlchlorobenzene
Pentachlorophenol
Phenol
2-Chlorophenol

I P-Chlor-H-Creaol
I 4-NUrophenot

l.lndane
Heptachlor
A l d r i n
D i e l d r i n
Endrln
p,p-DDT

COMC. SPIKE
ADDED
.36. /
^ 5". O
^5-O
<3?. O
55- O

COIIC. |
HS

&
REC.

7A W7t *
ID 1
J* 1

310 *
|3t, *

27 l|6|
36^

,

itfti *

COMC.
HSD

4?
n
?&
,2?
to

t
REC
«?*
O *
*/*

//(»
/60*

1
3«* l
300*
6
7
to

00 ZRECOVERY LIH1TS*
BPD ( HATER 1 SOU. COMMENTS

<I5Z
<I5Z
<I5Z

61-145
71-120
7*-! 30

<I5Z | 76-125
<I5Z
<soz
<50Z
<SOZ
<50Z
<50Z
<50Zcor
<40Z
<40Z
<40Z

76-127
1 39- 98

>9-l77
£ t 1 "11 -/"•»*-«-" C(i«*U H id.
60-133
59-139
66-142
38-107

1 46-118 | 31-137
I 24- 96 1 28- 89
1 11-117 | 29-135

26-127 | 35-142
41-116 I 41-126
36- 97 j 28-104

9-103 17-109
12- 89 | 26- 90
27-123 1 25-102

<40Z 23- 97
<40Z 10- 60
<40Z 56-123
<40Z 40-131
<40Z 40-120
<40Z 52-126
<40Z 56-121
<40Z 38-127

26-103
11-114
46-127
35-130
34-132
31-134
42-139
23-134

*A*terlekcd values are outside QC Itnlta.

5RPDs VOAa

Ai;il)
PEST

_A_
MA

out of
out of
out of

oututtle QC
oufulde W l lu l t t i
out aide (1C I |i*Uu

RECOVERY! VQAa
B/H

JL. out of
out of
out of

i out bide of ({C l l n l t u
; outfilde of (}C Units

out of AfA > oiilBlJe (JC

2«AO fttiO 14iW IU

K OU M L>

MSQ IKI DU<1 TO SAMPLe AMaUMT fiElrJ(r

||EST A out ot MA ;
LAftCifiO.

MA i outalde ul ()C
outside oi *K-'

*Atlvluory LUll
t!ll 12/tt'i



OUPLICAtf ANALTSIS RfSULTS

S*MPtS
FRtOOUPlTCaTg
us
3AN/U

The relative percent difference (RPDJ for each parameter group IB* evaluated. The dupli
cate analysis P.PO acceptance criteria should be:

HaximuB Acceptable^
Percent Di f fe rence

155
505
ACS
4036

Th* RPOs exceeding the maximum acceptable percent diffarence -ere:

Fraction

Volat i le
Bue/N«utral
Acid

Proc-ffon Comoound Actual SPD

v-c.

SflMftf CONC.

/ ' p

V<*V. ^ v t\ »Y* (" ic_l ',



TARGET COMPOUND MATCHING QUALITY

TARGET COMPOUNDS OF QUESTIONABLE SPECTRUM OR RETENTION TIME MATCHING QUA

GtNAL

LISTED BELOW

SAMPLE FRACTION SCAN
**(S)

08/EXP

SPECTRUM
MATCH INDICES

SCOSEITYPEISCCRE

ESTIMATED
CONCENTRATION

COMPOUND
NAME

COMMENTS

(/Oft D > i vKOrT- U.

A'Wi

iVOB No <-,*;•.-,
NW8>

UOA Wo S

C »

WO A

US

or

A*o

fii>v,-^ C \-
/^ c ( c

-*

w



TENTATIVELY IDENTIFIED COMPOUND SAMPLE R

ALL TENTATIVE IDENTIFICATIONS OF CONFIDENT MATCHING QUALITY, WHICH AREN'T
ARTIFACTS/CONTAMINANTS, ARE LISTED BELOW!

SAMPLE
4*

FRACTION SCAN
**(S)

SPECTRUM
MATCH INDICES

TVP£ 1 SCOSE 1 T VBf I SCCflE

ESTIMATED
CONCENTRATION

COMPOUND
NAME

COMMENTS

\l 0 r\

H-.V î  ii

quo
(*?'*

C

kfl-



QUANTITATIVE CALCULATIONS
CALCULATION ERRORS AND CORRECTED RESULTS ARE LISTED BELO



APPENDIX D



1
• UJ. ENVIRONMENTAL PROTECTION AGKNCY - CLP SupW MMHMMNI Offfc*

P.O. Box 111. AKWMTU, Viritnui 223U - 70J/JJ7.2WO

LMorawy N«m*i
UA Swnpl* tO Nm
Stmpl* M*tri«i

C •
ORGANIC! ANALYSIS DATA SHEET

U/ A T«2
.'. t ,^r

B
I
r̂

4
4
4
4

CONCENTRATIONl UQ*J MEDIUM HIGH (circto <MW)
OATB EXTXACTEO/FRtPAREDi _______•—____
DATE ANALYZED!
PERCENT MOUTUREi ___
CONC/OILUTKW FACTO*

f^^i^-

N

CM*
(2V> 100 U
(IV) 107-IJ-l imioniwil* 100 U

5 U
carttM mncMortM

(10V) 107JH.J
(ItV) n-)M
(13VI
(t»V> 7MO.J
(15V)

.MKMarMtliMW H
5 U
S U

U.Z-tttraeM«wtfMM 10 U

(IfVI MO-M-I iHMvOTtfivlvinvl Mfw $
(J3V) *7^4-J cnionfarm 5 U
(29V) 75.15̂  I.l-«Ucniaro*tfMm 5 U
(30V)
(J2V) 71-17.) 10 U
(J3V) IOM1-02.* tr l̂.J f̂lttto^^H

(MV)
(*3v> 10 U

7w>.* 10
(»7V» 73-2S.2 »«n«tofiil 10 u

(MV)
(*9V) 7MI-* fluaremehlOTWiwaun* 10

100

J

J

10 U
(MV)

tofciM* ^ I T

(CIV) 10
«7-«-l N >
71.*).] N
r 5- 13-0 eaanainiUUt #

JI9.7M 2-MxWMiw
tW-10-l
1XM2.5 nvnn* T u
I0»-03-* vlnvl KMIW MD

Cu» Not
OC Rnort Not
ComnetNw - - -

,-,.-,
'/ -5

*?
D»» SMVI* RcccivMt ^

(BY GC)
CONCENTRATIONl LO* MEDIUM HIGH (circle «w>
DATE EXTRACTBD/PgEI'AREDi _____________
DATE ANALYZED* ____________________
PERCENT MOISTURE.

CAS«
30*-00-2

tetntem)

W.J7-I dirl^ut

«.»MJOT

(f5P) 11*2*7

(9TP) 1031-57-1
(«« 7M04 Mdrln
mn «**»*»«**

7M44 taotMMor
(10 IF) hmditor ««W
(IMF) JIMfc <-8HC

-6HC
^ -«HC

(IOJP) flinaMi)
PCB>1I*2

(JOTPt PCS.I29*
ND B (I01H HllH-a-2 FCfl-f2|l

nom HUI.K.I
(lion
(HIP) II9W-I2.J PCB-I2M
(112P) I2(7k|l-2 PCB-lOU
(II3P) WOI-JJ-:

MOXINS
CONCENTRATIONl LO* MEDIUM HIGH (circtaM*
DATB EXTKACTEO/PRepAREDi ___________
DATBANAtrZEOf _________________
rtRCENT MOHTVREi ___________________
CONC^DlLtmON CACTOR* _______________

FT* CAS*
•riykf

(cirei««M)

l»M

U - Compound IMS analyzed for but not-detected, rhe numoer Is the minimum attainable
detection limit for the sample.

K - Actual value, within the limitations of this method. Is less than the value
CX - Compounds which were concentrated by a factor of 10 tines.

B - Blank > 1/2 method O.L. and > 1/2 cone, fn sample. Report NO 3
C - Blank > 1/2 method O.L. and < 1/2 cone. In sample. Report (corrected cone.) C



U.J. ENVIRONMENTAL PROTECTION AGENCY - CLF S«fl*l« M«M|WMnt OtUem
P.O. ftoillf. AWMIMTM. Virginia 22J1J • 70J/J37.2WO

ORGANIC3 ANALYSIS DATA SHEET
Cm**

w*i« Numtar

CONCENTRATWNi(LOWJMEDIUM HIGH (elreta <m>>
DATE eXTRACTED/PRfPAREQi ^____________
DATE ANALYZED) ^^
PERCENT MOISTURE) ____
CONC-/DILUTION PACTORi

fft
OV»

CAJ*
iqf-ja-t tcraitin

(3V) 10MJ.I *jr»jonitrH«
(»V) 7I-4M
(*VI

(10V)
din ri.»4

Jl

Jl

J

I

- r
1
I
I
I

(13V)
(]*V|

CnMfSttmiHt

(23VI
(W)
(MVt if »4M- U- îchMf a*tiwn«

7t-V'f l.I^chlaf»fop<H«
(JJV) I004I-OJ-*

10MIJ31-05
(31V) IWUI-*
(**VL^ JSgQ -̂2 jiHMHrtena efttortda
wvi
(44V)
«/V) 7V25-J br»m»|orm
(MM 7J-JT'* QremfHaiUnmittHnt

tlvenrriM9r*m*W**
uovi JiaUocatftfHiiBrBmMBW

M3V) jg.jiM tttf»cnlar«tti«n*
(MV) lOJ-M-3 wig**
(&YL _tfi<lh|UfO<ft§fN^

(«IV) jrtmldy«rtds_
4jL«*-L K»t»it

Ĵ utiumB
7J-1J-0

IOO-*1-J itvp^«*
rinyl

1330.10-7

ft

(cird««w)
100 U
100
TTT

"hr
TU
s u

10 U

0 U
5 U
5 U

10

U
10

5 tf
10 U
10
10

= L)

ND

S U
5 U

5 U

PeSTIODES (8V GC)
CONCENTRATION) LOV MEDIUM HIGH (circltoM)
DATE eXTRACTEO/PREPAREDi _____________
OATB ANALYZEOr w__________________r

PERCENT MOISTURE) _^______________
CONC/D1LUTION PACTORf _____________

MV-00-1 tUrin
(90ft M.JM dl̂ drtei

*.v-oor

(tm 115.19.'
(HP) 113-JV7 ^ iHdliiilfM

(100P) 74-M-4 MtMMor
(IQjfL-..Jtfjjrgj, ..l*»Mdtter_<BMh(«

<-BHC_______

(IMP) )l»-M-l -ftMC
T-BHC

(IMP) *JW*-21-f PC».1Z*2
UO?P> KS-IU*

B (IMP) lllO%-M-2 PCB-1221
PCft.1232

(HOP) K».(2tl
PCB>*I2M

(113PI 1«T»-IUZ PCB-10U
ni3P) IMUJM MMDMW

Dioxns
CONCBNTRATIONi LOW MBORJM HIGH (tiintecM)
DATE EXntACTEO/PRePAREDt _____________
DATE ANALrrSCh ___________________,
PSRCeNTMOaTUREi ________________.
CONCV01LUTION PACTORi _______________

PP« CA»*
d»B) irM-ai-*

;drd*<m)
?.3.?.H-««tr«tfilorcMtfMnMLp.jtiOTiiit MA

U • Compound VMS analyzed for but not dattcttd. The number U th« ncfrtfnum attainable
dcttctfon limit for the sample.

K- Actual valui, w^tftln tnt Hmftatfons of this nethod, fs less than the value ?1vert.
CX - Compounds which were concentrated by a factor of 10 times.

B - Blank > 1/2 method D.L, and > 1/2 cone. In sample. Report HO B
C - Blank > 1/2 method O.L. and < 1/2 cone. In sample, deport fcorrected cone.) C



U.J. ENVIRONMENTAL PROTECTION AGENCY - CLP Sunpl* MwMfMMt OMlc*
P.O. BoKllS. Alcunoru. VlriifUt 22J13 - /03/JJ7-HW

ORCANICS ANALYSIS DATA SHEET

UP S*npl« ID Noi Co t
UJ A

ffloriurt flvt

CONCENTRATIONi AOW MEDIUM HIGH (clrctoml

DATE ANALYZEDi <fo.
PERCENT MOOTUREi ___
CONCWO&UTTON FACTORi

3±.

J4-2J.J cw«M nmcnioridi
<7V)
(10VI

eftlardlMnMm
I07XW.I

( 1 V I t.l.l-trfeMorMtfuiw
(13V)
(ltV>
(15V) n.H-1
(I«V) enlorMttUM
(19V) IIO-7J-4
(23V) dtloratarm
(MVt
(30V)
(32V) 7SO7-J

I31V1
(»»V)

1W-H-*

(MV) 7M7-3 <Menxi*tt*M
(WV1
(»7V)

n-|3-f br«iMifmn«w
TJ-IJ-:

(»«V) ?5-27-*
(*9V)
(JOV1 79.M-* dkMaradUluaraiMtMM
WW 12«-«.|

127-II-*
(HV) 10I-U-1 whMM
(17V) U*JU« •«•>•>• 3 O
(UV) *lmrl«9iWrM»

JIM*-* MwmiNMr

!00»*I.] KVNM

IM-OJ-*
1330-W-7 TotAlxvlcnM

N A
N( V

PT#
(2V)
(3V)
(tV)

CAJ*
107-OU
107-lJ-l
7M1.1

acraWn
Mrrionivtk
Mram*

100 U
100 U

S U

S U
10 U

5 Uft*
10 U

OJIVj ^OM^^^^, traeNj^i^UygpfqBM^
IOMI-OI-QJ eii

10 U
10 U

S U
10
10
10 U

&a
>O C-
fO

5 U

5 U
5 U

QCRtpart Nat

PEmoDes (BY GC)
CONCENTRATIONi LOW MEDIUM HIGH (cireWorwJ
DATE EXTRACTED/PREPAREDi _____________
DATE ANALYZED! ____________________
PERCENT MOHTUREi __________________
CONCJOILUTION FACTOR) _______________

PPf
(I»P)

CA3#
W9-M-2 tUrUi

(»P) (O.J7-1 tflvldrin
(fin ouortfvw

SO-J»-J
(t*P) 4.V.ODE

(MM 4
Itm 103 l-ora <na»umi» nm •»
(fgL 7a-2a-t

(100»
(lllP) 10»-)7.J
(10ZP) <-5MC
(IOW ^-BHC

.BMC
(10JP) -8HC

PCB-I2*2
(107P) PCft-123%
(IOIF) 1IKM.IS.2 PCft.1221
(torn imi-it-j KB- 1 23i
(lion 17*77-̂ -4 PCVI2W

tIO«-*2.J PCB-I2M
(MIF) PCS- 101*
(113P) 100 1-3 VI tWMMMA*

OKMOM

CONCENTRATIONi LOW MEDIUM HIGH (CM* owl
DATE BXTRACTED/PREPAREDt _-_T,_-m_L-nulL—.,_-
DATE ANALYZEOl _______.
PERCENT MOOTUREi .̂ ^L,̂ -^ —- -- - - -
CONC/DILimOH FACTORi _______________

PF* CASf

1*13

U - Compound was analyzed for but not d«te,:*ir T . numoer Is the nlninum attainable
detection limit for the sample.

K - Actual value, w i t h i n the limitations of this method. Is less than the value given.
CX - Compounds which were concentrated by a factor of 10 times.
3 - Slank > 1/2 method O.L. and > 1/2 cone, in sample. Report NO 3
C - Blank > 1/2 method O.L. and < 1/2 cone, in sample. Report (corrected cone.} C
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UA EWVmONMENTAt PROTECTION ACJ!NCY -
P.O. am US, AJCUMTU, Virfuiui 22JJJ - 70J/JJ7.

LrtOf«tofy N»m«
LM SofflBl* (D Noi

i Macrixi

CONCENTRATIONi /LOW\ MEDIUM HIGH Wd» <MW)

DAT! ANALYZED!
PERCENT -\«OBTUREl
CONC/OR.UTTON FACTOR*

pEsncnxs (Br GCJ
CONCENTRATIONi LOW MEDIUM HIGH (orcl* WM)
DATE EXTRACTED/WtEPAREDi ^____________
OATE ANAJ-rZEDi _________________
PERCENT MOISTURE. _________________
CONCJDILUTION FACTORt _________

rrt CAS*
(2V) 107-02.1 icreltin
(3V) 107-1 J-l Mryteutrllc
[Wl 71-*J.Z

(TV) lOS-n-7 cniorobmtm*
(10V)
(I IV) 71-JM I.J.l.mcMora«MM
(13V) ;».j*.j
(I*V) 1.1.2-tri0UorwmuM

(14V)
(IfV) 110-7M 2<cM*nMtnylvtnyi ttnv
(2JV) «7*M-J cttiarafarfii
(29VI TJ-3J-* l,i<4lcnia»«ttMfi*
WVJ tnw.l.l-«UduarMtfMM
(3ZV)

1 004 W 1-05 eu.L3 t̂tcMara0roeMt

(MV)
(MV) 7M7-I oitarwnMMiM
(WV) 7»aj.»
U7V)
(MV)
(*fV>

(15V) 127-11^
iota*-)

(17V) 7MI-4 irlcMgra*aMnv
(ttV) 75-OM

«7-*M MTMfW

I0«-10-t
IMM2.5

1)30- '0-7 w«J «rl«wi

10 U
100

1 U
S 0
5 U
S U

10 U
10 U
10 u
5 U
5 u
5 u

10 U

10 u
10 U

S (1
10
10 u
o
5 U

^P

S U
S I J

5 U

CAS*
(IW tJdrtn

W-J7-1 VA
(flW 57.74.9 ctUordMi*
(»2P) «.»'-OOT

•,*'-ODE
(fMI ».»'-ODO

(MPI IIJ-I»-7
(fTP) 1031^7-4 «nMMUMiuU«n
f«P) 72.2M <Mrfn
(tW 7«Z1.*M •MrinalM**
(toon
(ioin

(join
(IMP) ^-SMC

JM*.f -T -8HC (lIMvw)
PCS-I2»2

(I07W
(10»F) UIOfclM PCB-11I1
uom iii*i-i*-» ccft- 1 in
(HOP) (2I72.2M PCB-I2U

UIZP) 12«7»-[1.Z PCl-IflI«
(II3P) IM1-J3-2

onxvo
CCtfKUtNTXATtONt LOW MEDIUM HIGH (CtrcMM*)
DATE eXTXACTED/PRfiPAREDt ^.___________
OATE ANALYZED! . _______
PEJlCENTMOaTUREt L_,.________________
CONC/DILUTION FACTORi _______________

fft CAS*
aruVkc

(cjrcitarwt

U - Compound MAS analyzed for but not detected. The number fs the minimum attainable
detection Tfml t for the sample.

K - Actual value, witfHn the limitations of this method. Is less than the value given.
CX - Compounds which were concentrated by a factor of 10 times.
3 - Blank > 1/2 method D.l. and > 1/2 cone. In sample. Report MO 8
C - Blank > 1/2 method O.L. and < 1/2 cone. In sample. Reoort (corrected cone.) C



U.S. ENVIRONMENTAL PROTECTION ACKNCY . CLP Swipl* Mwu«mMnf OUic*
P.O.ftmlU, Ai*ufWrtA. Virfjw* I2JU - 70J/JJ7-Z»90

Ltt S*mol« [Q No
Swnpi* M*triti
Q«u R*IMM A

ORCANtCS ANALYSIS DATA SHEET
_____________ Ca« Not jX ff 7 5

CONCENTRAnONt/LOWlMEDIUM HICK (circle on*>
DATE EXTftACTCD/PMPAaeDi.
DATE ANALYZEDi
PERCENT MOISTURE* ___
CONCJDO.UTTON PACTORt

PF* CA3*
CV) 107-02-1 •cratoin
(3VI 107-13-1 «ervtomiril«

_?if*M b«r«»r
J*-J3-3 orcon MtfJicMoriJa

(7VI 10140-7
(IQVt
(liV) 7M9-4

79.H.1
(l*V) 79-OO.)

.1.1-tricMoroMfiaiw

.1.2-WtCHWTOMhM*

.1.3.2-wtr*iBUOfatth«n«
73-00-1 cniarc«ilw»

_tiflJM 3-cn»patti!y|yifivL*mf

(mi
,2-dlcrilorMin*n«

71-<y.3 JJ-diefgoreBfgMfft
iaxt-02-4 ff»n»>1.3-dlcniarocfco«ng

10MI-01-03
•tnytbwuMM
m«hvl«n* cMorid*

(«*V)
bramefarnt
bramadiaUMWMtlww
fluerotrkhlaranMfnan*

7J.7I-*
<3LVI chlo
(MV) 127- !»-*
mv> iot-u-3
(»7V)
(UVt yj-OI-« »inyl cfttorid*

•tttOM

2-4MJUMM

10»- 10-1
IOO-*1-I
jlMkOJ-* vm

13JP-;0-7 taui:

N A
N A

(circteoMt
100 U
100

5 U

3.O
oo.o
v/.o

5 U
10 U
10 U
10 U

0 .0
-O
10 U

£
10 U
10 U
10 U
5 U

10 U
10
10 U

3/-O

oo.o
(0 K
5 K
s u

N O &
S U
5 U
5 U
5 U

CJC Report Noi
Contract No.i

PBSTKDES (BY GC)
CONCCNTRATIONi LOW MEDIUM HIGH (circi«on*t
DATE eXTRACTED/PREPAREDt _____________
DATE ANALYZEDi ____________________
PERCENT MOUTUREt .__________________
CONC-/DILUTION FACTORt _______________

VI

CAS*
(WW

dicldrln MA
(ftp) j7-7*-9 cftlordapg

W-29-1 «.*'-ODT
(»JW 72-53-9 *.V-OQg
(HPI 72-3fc4 «.»'-DDD
(W> 1 1 3-19-7
(«P) 11^29-7
(97n 101 1-07-1

(9f» 7M1-9J-*
(IMP) fMBflCftlflr

(102P) JI9-»M
(10JPI M9-IJ-7

<J-8HC
(103PL 5H9.9 r ^JHC
(lOiP) 31W9-2U9
(tOTPLt 1097^9-1_

PCB-1121
<10f»LliUl-l*.)
(IIOP> i»n-i>-* PCM2U
llllPL1109*a2-3 PC6ji2IO
(I12PJ PC8-IOIC

(lilPL_!Oai-3S-2_twMKBniL

WOXDC

CONCENTRATIONI LOT MEDIUM HIGH (circle OIM»
DATE EXTRACTED/PKEPAAEDt _____________
OATB ANALYZED! ___„________________
PERCENT MOISTURti __—.,,,,_____________
CONCJDU.UTION PACTORi _______________

rrt GAS*
NA

U - Compound was analyzed for but not d*ttct«d. The number Is the minimum attainable
detection HmU for the sample.

K - Actual value, within the limitations of this method, (s less than the value given.
CX - Compounds which Mere concentrated by a factor of 10 times.

9 - 31ank > 1/2 method O.I. and > 1/2 cone, in sample. Report MO B
C - Blank > 1/2 method D.I. and < 1/2 cone, in sample. Report {corrected cone.) C



U.S. &NVKONMCNTAL PROTECTION AGENCY - CLP San l̂* Mww«<
P.O. Boa III, AlcuMriA, Vtr|iiiL» ajl J . ?OJ/JJT-2»M

t Of fie*

ORGAN1CS ANALYSIS DATA SHEET

L*0 StmpM 10 Not
Stmpl* Matrui
0«U R«l*«M Authorized Byi

CONCENTRATIONt (kOW) MEDIUM HIGH (circle OM)
DATE EXTRACTED/PREPARED!
DATE ANALYZED!
PERCENT MOISTURE) __
CONCJOILUTtON PACTORi

N.A

NX
NA

(SY GC)
CONCENTRATIONt LOT MEDIUM HIGH (circle OM)
DATE EXTRACTED/PREPARED! _____________
DATE ANALYZED! _ _ __
PERCENT MOUTUREi ___________________
CONC./DILUTION PACTORi _______________

(2VI
(3V)

CAS*
10742.1 100 U (I9PI

"•'LvuiAs
(circle MM)

•Uritt
107-13-1 100 (H) 40-J7-1
7jj*3-I_. IMWMI* s u

MA
(91 PI JT-7>-»̂  cnarjj»ML

«.»'-OOT
lOt-W-7 CftMTEMltMIX *.*'-ODE

(10V) 10744-1
M-W-4

(13VI
7*40.1

...-OOD
_7 7 O O

.I.2*trkMora«M>w s u (9m
10 U (9tn H-M-I
10 U «9Pt

IIO-7M 10 U (IOOP)
(23VI cfilaraiornt s u (10 IP) 101*-J7-I
(29V» 7?-13-* l.t-dlcfilofagttunî .O dozn
(30V) 15^40-3 tnn»?l. 75 * .O (103P» iJ-OHC

10 U (IO*P) 119-M-l S -flHC
(33V) 10M|4Z^ (10JPL «4J-> T -»HC

10041-0145
•tiwlb«ni T*

PCB-II«
(107P1 1109^49-1 PCM25*

(WV 7)49.2 metH»rtn» enioride JJ.U g> tlMPf U10*-»-I PCB-lHl
(«JV) 7M7-3 dilarotmiMfMi 10 U (1Q9PI 111»1-I*.J PCB-1232

orwnOfMftunt 10 (HOP) I247I.29-4 PCM2M
75.25-2 1U U (tHP) 11094-I2-) PCB-I24Q
7V27-* 5 u (HIP) 1247W11-2 PC&-10U

10 (U3PI SOOI-J5.J
OOV1 10 u
(JIVI 10 U

t27-it-4 mavaaatmnm*
(MV) tOhMM 5 U
(I7VI IrtAUTMthMW o/a a

754M vinrl atfortdr 10 U
•7-M-l 5 U

A A .0 C
75-154

D100CMS

CONCENTftATTONi LOW MEDIUM HIGH
DATE EXTRACTEO/PR6FARID1
DATE ANALYZED! ______
PERCENT MOISTURE! Ll

CONCJOILUnON PACTORi

M9.7I-4 s u
10S-IO.L 5 U

5 U
Pf>» GAS*
(1 298J 1 7«J) I-* 2.3.7.*-««tr»chli»rodlb«nM-p-dte»li> MA

IOJ-OJ-* 6 O . O
1330-JO-7 tam LH3

U - Compound was analyzed for out not detected. The number Is the minimum attainable
detection MmU for the sample.

K - Actual value, within the limitations of this method, Is less than the value liven.
CX . Compounds which were concentrated by a factor of 10 times.
3 - Slank > 1/2 method O.L, and > 1/2 cone. In sample. Report MO B
C - Slank > 1/2 method D.L. and < 1/2 cone. In sample. Report (corrected cone.) C



U4. ENVIRONMENTAL PROTECTION AGENCY . CLP San?to M*M««fMflt Olflc*
P.O. Box 111, Aiwawi*. Virginia 22JI3 - W/JJ7-»»

LWoratory N*m*i
L*A Satnplt 10 N«i

ORCANIC3 ANALYSIS DATA SHEET ,_
___________ CAM NOI ___5 3(3

O*ia Relnie Autnorizrd ftyi

CONCENTRATIONI (LOW) MEDIUM HIGH (circle HIM)
DATE EXTRACTEO/pRePAREDi
DATE ANALYZED! __
PERCENT MOISTUREi __
CONC/OILUTION P ACTOR i

K A

QC R«port N« _ _ _
Contract Noj _ijj^tj
Oau Sample RicaiwMi

- o ' - fa 7 fa 9

(SY GC)
CONCENTRATIONI LOW MEDIUM HIGH (orel* MM)
DATE EXTRACTED/PREPAREDi _____________
DATE ANALYZED! ____________________
PERCENT MOlSTUREi ________________
CONC./Oa.UTfON PACTORi _________

CM*
IOT^M wmtin

tetrcMon*)
100 U

107.13-1 acryionigilt̂ 100
7M3.2 Wttane S U

caiiMn wtracfllorM*
f" s u
(IW l.D

S U
10 U

7M9-J 10 U
HO-7W KTIT

chloroform S U
l.l«ticnioro«tflMM a?

IJMO.)
rt-ar-j 10 U

IOMI-02-* S u
jaaî Hij

NI?
w u

(MV) 10 U
75-M-J 10 U

J_1L
(WV 10 U

dlenioradUIuormiMtnwM 10 u
I2MS.1 10 U
llMt* MtraeBtero*»«» /4 0 .Q

CObMRB S U
7M)Î « ttteftlafBeBMM oo.o
*?-**-! TTT

1-butanon* 74P gi t r
nr

lOt-IO-I s u
T U

iaM3-> junyi acfw* 5 U
t330-»-r tacai MYrtMt TTT

fft
(««

•ruc/kt
(circle «*•)

30M0.2
(MW NA
(»t» J7.7V*
mn n.if.3
(»3W 72-JM

•CHMMNUaA

(WFJ I03W7J
(HP) 714B4

MKacnior
(10m 31M*-4 •g-BMC
(ifl)P) JlMJ-7
(WP)_... IIMM- ty-^HC

(I04« PCI.12*2
(107W PCB-12M
ftotpi niQ4.at-a pea-mi

PC9-12J2
dion i;<77-»-* pcB-im
(ii in PCS.I2C0
(I12PI 12(7*-11-2 PO-ltfl*

looi.jj-:

onxms
CONCENTRATIONI LO* MEDIUM HIGH <ctrcJ«afM)
DATE EXTRACTED/PREPAREDi _.__,______
DATE ANALYZED! ___________
PERCENT MOISTURE* ..___,._________
CONC/DO.UTION PACTORI _________

fft CAS*
17H-OI-* MA

1913

U - Compound was analyzed for but not detected. The number is tft« minimum attainable
detection Unit for the sample.

K • Actual value, within the limitations of this method, Is less than the value given.
CX - Compounds whicn were concentrated by a factor of 10 times.
B - Blank > 1/2 method 0,1. and > 1/2 cone, in sample. Report HO S
C - 31 ante > 1/2 method O.L. and < 1/2 cone. In sample. Report (corrected cone.} C



UJ. ENVIRONMENTAL PROTECTION ACKNCY . CLP 5«npW MMIMMMX Otliem

Lttt SampM 10 Nw
Swnpl* Matron
0*u R«J«M* AuitMriMd Byt

t̂tLATIUS .
CONCENTRATtONi (tOw) MEDIUM HIGH (circle <NM)
DATE exTRACTED/reZPAREDt
DATE ANALYZCDl
PERCENT MOISTUREi
CONCJTJO.UT10N FACTORi

(2V)
CM*

107-02J ttratein
(3V) 107-13-1 Mnrtantffite

(*v» -J*-tî >- ĵattgj«iH |̂gMe_i
(7V1
(10V) IJ-deMoraMluM
(I IV) 7I.JM LMMrieMdnMOMM
(1JV) 7J-J*.!
<I»V) TMO-J
(13V)
(I*V> 7*40-1 CMONMIMM

(I9V)
47-44-J ctitaratorm

(29V)
(XV)

?3-I9-* l.l<dkMarMOMw
IM-MM crww-l.2<«eniaroMMmi

(32V)
(33V) tQ04l*0:-t trun-l.J-gJcftrtrayyMt^

100*1-01.03 etj
OSV) 100-*!-* MhrlbOTSM*

(•5V) 7kJ7.) ctttonMMttWw
(**V)

7MS-I
(UV) bramMlc
(**V) IhMmMeMamMtfMiw
(JOV) dleMondUtuarafflMfuM
WW1. _UM».I
(UW 127-IM
( I V IOt-U.3 tobMM

( I V )
«7-f*-l MHMW

n.*3.3
73. 1M carMMiMUM*

Ẑ MMtMM

101.10.1 «^M«n4.2-«MnuiWM>
100-»1-J

vinyl K*»t*
1330-20-7 toui

A/A

(orci*OM)
100 U
100

S »

NO
H$_

S U
10 U

5 U
N P
N D

10

ff
10 U
10 U
loir

JL10 u10 u
10 U
5 U

NQ
10 U

NO
I U

5 U

5 U
5 0

KSTIODU (BY GC)
CONCENTRATIONi LOW MEDIUM HIGH (circM orw)
DATE EXTRACTED/PREP AREDi

PERCENT MOISTURE!
CONC JOILUTION PACTOb

ft*
(|fp)

CAS*
JOJ-OO-I

"•'Ioruf/kf
(cireMoiw)

ttdrin
IMP) 40-J7-1 diaMrtn

72.3J.» *.«'-ODE
(HP) *.«MX>0

1 1JU29-7
(MP) 4 -«MMuU«

(9M

(lOlP) t01»-J7-l MMMrior woiMt
(102W <-BHC
(103P) JlMJ-7 ^ 4MC
(IMP) -8HC
(10JP) 5I-I9-9 (linttM)
(IMP) JJ«»-2l-» PCB-1M2
dorp) PCS-IZH
(10IW LHO*-«-I PCB-I22I
(IWP) 11 L»l-l*- J PCB.1232
(HOP) 12C72-29-* PC»-12»t
(HIP) I10H-4I-J PCB.I2U
(112P) l»7*-ll-l PC5-10U
(I UP) KM1-15-I

DIOXINS

CONCENTRATION) LO* MEDIUM HIGH (circl*on*>
DATE EXTRACTED/PREf AREDi _____________
DATE ANALYZED! _______„____________
PERCENT MOtSTUKEt ___________________
CONCJOILUTTON FACTOR* _______________

PPf CAJ*
I7M-OI-4

(elrcicon*)
in iV A

1"I3

U - Compound was analyzed for but not detected. The number fs tha n t fn imum atr J ble
detection HnU for the sample.

K - Actual value, wUhln tha Hmttatlons of this method, is less than the '/alue g iven .
CX - Compounds which were concentrated by a factor of 10 ttmes.
8 - Blank > 1/2 method O.I. and > 1/2 cone, in sample. Report NO 8
C - Blank > 1/2 method D.L. and < 1/2 cone, in sample. Report (corrected cone.) C
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t

74 CHEMICAL REGULATION RE

vvEPA Notification of Hazardous Waste Site

Thit initial notification information is
required by Section 103(3 of the Compre-
hensive Environmental Reeponse. Compen-
sation, and Liability Act of 1980 and must
DC mxied by June 9. 1981.

ORIGINALUntied Sum
Environmental
Agency

20*60

Please type or prim in tnk. If you need
additional space, use scoarate sheets of
paper. Indicate the letter of the item
which applies.

' • ' .***"'

: f

Person Haquirad to Notify:
Enter the name and address of the person
or organization required to (Wily

Johnson Matthev Inc.
U Malin Road
Malv*rn PA z*co«t

B

-T"
Hi

Sita Location:
Cmar the common name M known) and
actual location of lha me.

N*fW •* Stt«

SMM

Cty

BlahoTi Tufe* Co.

Route
Malvern

30 and Malin
C«UMV Chester

Road
s.~ FA *.*-. 19355

Parawi to Contact:
Inter the name, utte (if app^wabieL and
business telephone number of tha parson
to contact regarding information
Submitted on this form.

6̂ 8-8278

Oataa of Wasta Handling:
Enter the years that you estimate wane
treatment, storage, or disposal began and
ended at the sue.

1951

1969 - sold to Whittaker Corp, ."v̂
1979 - disposal ended by Bishop Tube Co,

C£ Waata Type): Choosa tha option you' prafar to compiata f

Option I: Select general waste types and source categories. If
you do not know tha general waste type* or sources, you are
encouraged to describe tha sita in Item I—Description of Site.

General Type of Wasta:
Ptaca an X in the appropriate
boxes. The categories listed
overlap. Check eacn applicable
category-

1. D Organic*
2. O Inorgantcs
3. Q Solvents
4. Q Pesticide*
5.^Q Heavy metal*
V a Aod*
-* a Base*
8. O PCB*
9. Q Mixed

IQ. Q Unknown ••—•
11. S3 Other {Speedy)
Non 5P TOYJ r» Mot.al

Source of Waste:
Place an X m me aporopriata
boxes.

1. n Mining
2. O Construction
3. O Textile*
4. Q Fertilizer
5. Q Paper/Printing
8. D Leather Tanning
7. O Iron/Steal Foundry
8. O Chemical, General
9. Q Plating /Polishing

10. O Mititary/Ammumtran
11. Q Electrical Conductor*
12. Q Transformer*
13. G Utility Companies
14 Q Sanitary/ Refuse
15 n Phuiofiii'Sh
16. Q UO Hospital
17 I] Unknown
IS. Q Other (Specify)
Stainless Steel

inn N.> 'IHMIII III

Option 2: This option is available to persons famdiar w*tn tna
Resource Conservation and Recovery Act (RCRA) Section 3001
regulation* (40 CFR Part 261}.

Specific Type of Wasta:
EPA ha* assigned a four-digit number to each hanrdou* waste
lined m the regulation* under Section 3001 of HCRA. Enter the
appropriate four-digit number m tha boxaa provided. A copy of
the list of haiardous wastes and code* can be obtained by
contacting the EPA Region serving the State in which tho site is
located.

4-1741 by THE BUREAU OF NATIONAL AfFAJflS. INC.. WASHINGTON, Q.C 20037



CURRENT REPORT

€

C

ORIGINAL
Notification of Hazardous Waste Site Side Two

(Red)
F Waste Quantity

Place an X in the appropriate bo«u* to
indicate the facility types lound at the sue-
in the "total facility wast* amount" scace
give the estimated combined quantity
(volume! of hatardous wastes ai tna sue
using cubic feet or gallons.
in lha "total facility araa" soaca. give tha
estimated araa sue which tha facilities
occupy using square fatt or acres.

Facility Type
1. Q Piles
2. Q Land Treatment

Q Landfill
Q Tanks

Impoundment
A Underground Infection
Q Drums. Above Ground
Q Drums. Below Ground
Q Other (Specify) __„_

Total Facility Waste Amount

0**.™ Mote (A)
Note (A)

Total Facility Area
M 360

G Known, Suspected or Ukery Releases to the Environment:
Place an X in the appropriate bones to indicate any known, suspected,
or likely releases of wastes to the environment.

O Known Q Susoected CJ Likely Q None
Note (B)

Note: items Hand I are optional. Completing these items will assist ERA and State and I <cai governments m locating and assess* q
haiardoua waste sites. Although completing the items is not required, you are encouraged to do so

M JfceteJhMep ul 3Ue buaaiisin (epnuinl»
Sketch a map showing streetsUtigiiersys.
routes or other pronwapi tfnomarks near
the sue. MacejjjJWlTtne map to indicate
the MeJflpsteJnT Draw an arrow showing
trM>ffJCnon north. You may substitute e
•Wishing map showing the site location.

(A) The amount of hazardous waste to be found at the site Is unknown due to
the unavailability of data as to the amount rendered non-hazardous by
natural process. Approximately 8,000 gallons of acid waste vas discharged
per year in a stream containing 3-25 million gallons of non-hazardous waste
water.

I Description of Site: (Optional)
Describe the history and present
conditions of the sue. Give directions to
me site and describe any nearby weUs.
springs, lakes, or housing. Include such

as how waste was

J. Bishop & Co. Platinum Works opened the site in
1951- The name was changed to Matthey Bishop, Inc. in
1967. Matthey Bishop sold the Plant as Bishop Tube Co.
to the Whittaker Corporation on 31 March, 1969. Whittaker

any otner Miforrnaiion or comments which soid it to Christiana Metals on 7 January, 197 .̂ The
may help describe the sue conditions. _, . , -. , _, . _ . - -, ., . „ -Plant is now called: Bishop Tube Co., Division of

Christiana Metals Corp. Matthey Bishop changed its name
to Johnson Matthey Inc. on 1 April, 1980.

(B) Unknown. Wo release of hazardous waste from the above facility has been
observed or detected, however, the possibility of some release cannot be
discounted.

... In the absence of recorded data, it has been necessary to compile
the foregoing data on the basis of the personal knowledge, recollection and estimates

J Signature and Title?
The person or awthorued representative
(sucn as plant managers, superintendents,
trustees or attorneys) of persons required
to notify must sign me form and provide a
mailing address (*' otrferent than address
in item A). For other persons providing
notification, ine signature is optional.
Check the bones wnich best describe the
relationship to tne site of the person
required to notify If you are not required
t n nmiry tfin* - "

of currently employed personnel or Bisnop rude bo,
»• .Tnhnann Ma.tth.ev Inc. __

U Malin Road

Ciiv Malvern PA Z.oCM.19355

DAM 6/8/81

O, Owner. Present
II Own*r. Past
Q Transporter
O Operator. FVesani
01 Operator. Past
O Other

Howard S. Roberts
Senior Vice President

4.17-ai Published by THE BUREAU OF NATIONAL AFFAIRS. INC. WASHINGTON. O.C. 20037
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1959, No. 19

L

Chester and Delaware
Counties, Pennsylvania

9KKIHAL
(Red)

OUR SOIL * OUft STftlNGTH

UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Seme*

la. cooperation with
PENNSYLVANIA STATE UNIVERSITY

College oi Agriculture and Agricultural Experiment Station
and tii«

PENNSYLVANIA DEPARTMENT OF AGRICULTURE
Soil Con MITQ 11< ii i ^



CHESTER AM) DELAWARE COUNTIES> PENNSYLVANIA"

discontinuous film* of silt on ped-: friable; medium
acid ("pH 3.*0; gradual, wavy lower boundary; 8 to 10
indies thick,

Di 24 to 30 inches, yellowish-red (5VR ,Vii) silt loam; com-
mon, medium, distinct mottles of (tray (10VR 5/1);
thick, platy structure that breaks to pieces that sub-
divide into moderate fine, subaiiirular blocky struc-
ture; firm; strongly acid (pH 5.2).

The variations in this soil are in the thickness and color
of the horizons. The texture of the subsoil ranges from
loam to silty clay loam. The parent material consists of
alluvium washed from the Hagerstown or Conestogu soils.
In a few places the alluvium has been transported for
short distances through ureas of soils underlain by mica,
schist, or quartzite.

The Lindside soils are moderately permeable. They
have high available moisture capacity and are moder-
ately high in fertility. In most places the soils are free
of stones. They ore saturated for prolonged periods and
have mottles in the lower part of the subsoil. In most
places they are subject to occasional and light overflow
and deposition.

Lindaide silt loam (U).—The profile of this soil is the
ame as the profile described as typical for the series.
This soil is used mostly for pasture or hay, but corn

and small grain also grow well. The soil is productive
and has high available moisture capacity. Ash, sycamore,
hickory, white oak, red oak, and tulip-poplar grow well
on this soil.

The soil is in capability unit IIw-2; woodland group S;
and group 13 for building sites.

MtdeLand
Made land consists of areas in which the soil has been

covered by other materials or from which the soil has been
moved about or removed to provide materials for urban
or industrial development. Because the areas consist of
variable materials, they have not been given a capability
classification or a woodland suitability classification.
They have, however, been included in the groups for
building sites.

Made land, gravelly materials (Ma).—This miscellane-
.3 land type consists of areas in which the profile of the

normal soil has been destroyed or covered by earthmoving
equipment used for urban or industrial development.
In these areas the soil materials consist of sand, gravel, and
clay in various mixtures, but gravelly materials predomi-
nate. This mapping unit is in group 1 for building sites.

Made land, silt and clay materials (Me).—This miscel-
laneous land type consists of areas in which the profile
of the normal soil has been destroyed or covered by earth-
moving equipment. In moat places the exposed materials
consist of silt and clay, but small areas of sandy and
gravelly materials are intermingled with the silt ana clay
This unit is in group 3 for building sites.

Made land, gaboro and diabase materials (Md).—
This miscellaneous land type consists of areas that have
been graded or filled and the profile of the normal soil
destroyed or covered. Large, grayish-brown boulders of
diabase, and coarse-grained, salt-and-pepper colored
boulders of gabbro make up most of the mass of material;
the rest consists mainly of a mixture of reddish silty clay
oam or clay from the subsoil and gray to brown silt loam
from the surface layer. This mapping unit is in group 3
'or building sites.

land, schist and gneiss materials (Me).--This
miscellaneous land type consists of areas in which the
profile of the normal soil has been destroyed or covered
by earthmonne equipment used for urban or industrial
development. In these areas the soil material consists of
a mixture of grayish-brown material from the surface
layer, silt loam from the subsoil, and partially weathered
micaceous schist and gneiss rocks. This unit is in group 1
for building sites.

Made land, sanitary land fill (Mf).—This miscellaneous
land type is made up of alternate layers of soil material
and trash and has been compacted by heavy equipment.
It is in group 5 for building sites.

Manor Series
The Manor series consists of shallow, well-drained soils

of uplands. The soils occur in both Chester and Delaware
Counties, but in Chester County they ore more common
south of Chester Valley. The parent material of these
soils is mostly mica, schist, and gneiss. The schist is
fairly soft and weathers easily. The soils formed on
schist appear to be deep, but, actually, they have little
development in the B horizon. The soils formed on
gneiss ore shallow over bedrock in many places.

The Manor soils have a dark-brown surface layer.
Their subsoil is yellowish red or yellowish brown and is
micaceous. In many places the soil has a slippery or
greasy feeling caused mainly by the abundance of mira
that it contains. The native forest consisted mostly
of red oak, white oak, chestnut, hickory, block oak,
tulip-poplar, and beech.

The Manor soils are near the deep, well-drained Chester
soils and the moderately deep, well-drained Glenelg soils.
They are also near the Olenville and Worsham soils, but
thev ore shallower and better drained than those soils.

Typical profile of Manor loam, S to 15 percent slopes,
moderately eroded:

Aff 0 to 7 inches, dark-brown (10VR 4/3) loam; weak, fine,
granular structure; very friable; very strongly acid
(pH 5.0); clear, smooth lower boundary; 6 to 8
inches thick.

Bj 7 to 13 inches, yellowish-red (5VR 4/8) loam: weak, fine,
granular structure; friable; strongly acid (pH 5.2);
gradual, wavy lower boundary; 3 to 8 inches thick.

Bi 13 to 21 inches, yellowish-brown (10YR 5/6), smooth
loam; weak, fine, subangular blocky structure; friable;
strongly acid (pH 3.4): gradual, wavy lower boundary;
8 to 12"inches thick.

C 21 to 50 inches, dark yellowish-brown (10YR 4/4) very
fine sandy loam containing yellow (10VK 7/6) lenses
that are tf inch thick; weak, medium, somewhat
platy structure that breaks to weak, fine, granular
structure; loose to very friable; medium acid (pH 5.6).

The texture of the surface layer is loam or light silt
loam. The color of the surface layer ranges from pale
brown to dark grayish brown, ana that of the subsoil,
from yellowish brown to reddish brown. Depth to bed-
rock ranges from 15 inches in some places that are under-
lain by gneiss to between S and 10 feet in soils that are
underlain by mica schist.

In most places the subsoil is very micaceous and is
underlain by highly weathered mica schist. The mica
schist is interspersed with partially disintegrated frag-
ments of rock. In some areas near South valley Hills,
where the underlying rocks are olbite-chlorite schist, 40
to 60 percent of the profile, by volume, consists of frag-
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meats of schist. The fragments vary in size. They are
as much as 3 or 4 inches across and !« inch to 2 inches
thick.

Manor loam, 0 to 3 percent slopes, moderately eroded
(MgA2).—In this soil depth to the C horizon is greater
than in the profile described as tvpical for the series. In
most places, however, part of the original surface layer
has been lost through erosion. In a few places the
surface layer has been removed for use as casing soil in
mushroom houses.

Manor loam, 0 to 3 percent slopes, moderately eroded,
is easv to work. It has moderate to low available moisture
capacity, and its productivity is moderately low.

If this soil is managed properly, most farm crops grow
fairly well on it. Contour cultivation is needed to help
control erosion. A cropping system is needed in wbicn
grasses and legumes are grown every 3 or 4 years. Large
amounts of lime and fertilizer are required. Red oak,
black oak, chestnut oak, hickory, and tulip-poplar grow
well on this soil.

The soil is in capability unit IIs-1; woodland group
13; and group 5 for building sites.

Manor loam, 3 to 8 percent slopes, moderately eroded
(MgB2).—Except that depth to parent material is greater,
the profile of this soil is similar to the one described as
typical for the series. The soil has lost about 50 percent
of its original surface layer through erosion.

Most of this sou is easy to work. It has moderate to
low available moisture capacity and is moderately to
highly permeable.

This soil is moderately well suited to the general farm
crops grown in the area. Contour stripcropping and
diversion terraces will help to control erosion. Growing
a sod crop of grasses and legumes at least 50 percent of
the time also helps to control erosion and increases the
supply of organic matter in the soil. Red oak, white oak,
black oak, tulip-poplar, and hickory grow well on this soil.

The soil is in capability unit Ile-o; woodland group 13;
and group 5 for building sites.

Manor loam, 3 to 8 percent slopes, severely eroded
(MgB3).—This soil has lost nearly all of the original
surface layer through erosion, and part of the subsoil has
been mixed with the remaining surface soil. Otherwise,
the profile is similar to the one described as typical for
the series. In a few places the surface layer has been
removed to provide casing soil for use in mushroom houses.

This soil can be used for small grain, but it is better
suited to hay or pasture. If the soil is cultivated, it should
be tilled on the contour to help control erosion. Diversion
terraces would be needed. The soil is well suited to a
permanent cover of hay or pasture. Large amounts of
fertilizer and lime are needed for adequate yields. The
lime and fertilizer should be applied according to the
needs indicated by soil tests. Red oak, black oak,
chestnut oak, and hickory grow fairly well on this soil.

The soil is m capability unit IIIe-4; woodland group
13; and group 5 for building sites.

Manor loam, 8 to 15 percent slopes (MgC).—Most of
this inextensive soil is wooded. It has a layer of leaf
mold, about I inch thick, on the surface. Just beneath
the leaf mold is an A, horizon, 2 inches thick, of dark
grayish-brown loam that is verv friable and contains
many roots. The A, horizon, underlying the At, consists
of dark-brown silt loam, 4 to 6 inches thick that contains
15 to 20 percent, by volume, of fragments of schist. The

o the
the de

profile underlying the A* liori
described as typical for tiie seri
to parent material is between 20 '<fijd'!$f inches.

This soil is moderatelv permeable and lias modei
available moisture capacity. If cleared, it is well sti:
to hay or pasture. Its use for row crops and small gr
is limited. If this soil is used for tilled crops, cont
stripcropping and diversion terraces are needed to con
erosion. A nay crop is needed 2 years out of 4 to 1
maintain organic matter in the soil. Red oak, black c
white oak, Beech, chestnut oak, and hickory grow fa
well on this soil.

The soil is in capability unit IIIe-4; woodland gr
15; and group 6 for building sites.

Manor loam, 8 to 15 percent slopes* moderately ero<
(M^C2).— The profile of this soil is the one described
typical for the series.

This soil is fairly well suited to the general farm cr
grown in this area. Its available moisture capac
however, is moderately low to low. During o>y peric
crops grown on this soil are among the first in the a
to be damaged by lack of moisture.

The soil is well suited to permanent pasture. If i
used for cultivated crops, contour stripcropping t
diversion terraces are needed to help control erosi
Growing a sod of grasses and legumes 50 percent of
time also helps to control erosion and adds organic mat
to the soil. Red oak, white oak, black oak, hickory, r
beech grow well on this soil. -

The soil is in capability unit IIIe-4; woodland group
and group 6 for building sites.

Manor loam, 8 to 15 percent slopes, severely eroe
(MgC3).—The profile of this soil is shallower, in m
places, than the profile described as typical for the ser
Nearly all of the original surface layer has been wasl
away, and material from the upper part of the subsoil 1
been mixed with the remaining surface layer. Gullies
common.

In several places the surface layer of this soil has b<
removed to provide casing soil for use in mushroom hous
In these areas gullies form soon after the surface lavet
removed unless practices are applied immediately
protect the soil.

This soil needs a permanent sod of hay or pasture
help control erosion. To obtain a satisfactory cov
lime and fertilizer should be applied before "seeclii
according to the needs indicated by soil tests. Black o;
chestnut oak, red oak, beech, and hickory are suited.

This soil is in capability unit IVe-4; woodland gro
15; and group 6 for building sites.

Manor loam, 15 to 25 percent slopes (MgD).—This s
is nearly all forested. On the surface is a layer of I
mold about I inch thick. Just beneath the leaf mold i
layer of dark grayish-brown loam, about 2 inches thi<
that is very friable and contains many roots. Underlyi
this layer is an Aj horizon. 4 to 6 inches thick, of da;
brown'silt loam that contains 15 to 20 percent, by volun
of fragments of schist. The profile below the At horiz
is similar to the one described as tvpical for the series.

This soil has moderately low available moisture capaoi
It is easily penetrated by air, moisture, and plant roo

Because of its strong; slopes and susceptibility to ei
sion, the soil is not weQ suited to cultivated crops. T!
soil needs a permanent cover of sod or trees. If it
cleared for pasture, a large amount of lime and fertili;
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snti^factorv yields. White oak, red oak,
li hickory] and tulip-poplar ore suited to

, •- in capability u n i t IVe-4; woodland group
" m 6 for building sites.

*"" im 15 to 25 percent slopes, moderately eroded
The profile of this soil is shallower than the
ibcd as typical for the series, but, otherwise,

''•r Most of this soil is wooded or in pasture.
fat have been cleared, between 50 and 75 percent

in *|W" vinftl surface layer has been lost tlxrough erosion.
,; ,tii- QW*. wejj suited to permanent hay or pasture.
Tl'|!i ^fertilizer are required to obtain adequate yields.

|,iii"'"'" wijite oak. black oak, beech, tulip-poplar, and
S'^1 "u '« .IIP dominant kinds of trees that grow on this.

"

*>il is in capability unit IVe-4; woodland group
floup 6 for building sites.

''JluMtf loam. 15 to 25 percent slopes, severely eroded
,,"n3) -The profile of this soil is shallower than the
'• (bribed ** typical for the series, and cullies are

mon Practically all of this soil has been cleared and
^cu l t iva ted at one time. Permeability is moderately
I^H but the available moisture capacity is low.

Tliii soil is not well suited to corn or small grain, but it
iirlv well suited to permanent pasture or trees. Large

" ,,,,'ij of fertilizer and lime are needed for plants to
mw vigorously. White pine,, Virginia pine, Banks pine,
•ml P'lc'1 pine'are suited to this soil.

Tltt' soil is in capability unit VTe-2 ; woodland group 15;
„,„! LTOUP 6 for building sites.

Manor loam and ehannerr loam, 25 to 35 percent slopes
•/a£i.— The profile of this soil is shallower over bedrock

than i he profile described as typical for the series, and
iluTp is a mat of leaves, about 1 inch thick, on the surface.
Tin' mat is underlain by a layer, 6 to 7 inches thick, of
_nu-isli-l)rown loam that ha* granular structure. This
fsy.T contains many fragments of rock that occupy from
]n to GO percent of the soil mass. The profile beneath
•In* horizon is similar to the profile described as typical
T»r Hie series.

This soil lias not been cleared and is used as woodland.
r; is well si'itcd to trees. If cleared, it has only a limited
,-.- fi»r posture. Red oak. white oak. black oak, chestnut

»:ik. becrli. and hickory grow fairly well on this soil.
Tliis soil is in capability unit VTe-2; woodland group 17;

ami LTotip 9 for building sites.
Manor loam and channel? loam, 25 to 35 percent slopes,

wferelj eroded (MhE3).— The profile of this soil is shal-
lower over bedrock than the one described as typical for
Hie series. It is shallow to very shallow. The present
jurface layer is mostly material from the former subsoil.
In » few places bedrock is near the surface, and there are
a fw rock outcrops. In a few other areas, 40 to 60 per-
'•'•ni of the profile consists of fragments of rock. The
number of rocks increases with increasing depth.

This soil is probably best suited to use as woodland. It
hai steep slopes, is droughty, and is low in fertility.
furthermore, the areas are inaccessible to farm machinery,
pi erosion is difficult to control. White pine, red pine,

tfjrmia pine, Banks pine, and pitch pine grow fairlv well
°n this soil.

The soil is in capability unit VIIe-1 : woodland group 17;
•n« group 9 for building sites.

Manor soils* 35 to 60 percent slopes
soils are shallow. Most of the ureas are Wftbft&i^nd have
a thin layer of.leaf mold, about one-half iiicTf tmck. on the
surface. In most places the soils are only slightly lo
moderately eroded, but a few areas have horn rli-ared' and
have become severely eroded. There are numerous frair-
ments of rock in the surface layer and throughout the
profile. In eroded areas the subsoil is very thin. The
available moisture capacity is fairly low, but permeability
is rapid to very rapid.

These soils are not suited to cultivated crops or pasture.
They are well suited to trees, which are needed to provide
a permanent cover. Red oak. white oak, black oak,
chestnut oak, beech, and hickory grow fairly well on these
soil? if the areas are not severely eroded. In areas that
are severely eroded, red pine, Virginia pine, Banks pine,
white pine, and pitch p>ne can be grown.

This soil is in capability unit VIIe-1; woodland group 17;
and group 9 for building sites.

Manor very stony loam, 0 to 8 percent slope* (MmB).—
Except that it is stony and is thicker, 20 to 24 inches to
the C horizon, the profile of this soil is similar to the one
described as typical for the series. There is a layer of
leaf mold, about 1 inch thick, on the surface. The leaf
mold is underlain by a layer, 2 to 3 inches thick, of dark
grayish-brown loam that contains many small roots. Be-
neath this layer is the A, horizon, which is 4 to 8 inches
thick and consists of dark-brown silt loam that contains
a few fragments of schist.

The many large stones on the surface make this soil un-
suitable for cultivation. In some places, however, the
soil has a limited use for pasture. Ked oak, white oak,
black oak, beech, and hickory are fairly well suited.

This soil is in capability unit VIIs-1; woodland group 13;
and group 5 for building sites.

Manor very stony loam, 8 to 25 percent slopes
(MmD),—This soil lias a thin layer of leaf mold, about
1 inch thick, on the surface. Just beneath the leaf mold
is a layer, 1 to 2 inches thick, of dark grayish-brown
loam that is very friable and contains many roots. Under-
lying this layer is an Ai horizon, 5 to 7 inches thick, of
dark-brown silt loam that contains, by volume, 15 to 20
percent of fragments of sclu'st. The profile beneath the
As horizon is similar to the one described as typical for
the series.

The many large stones on the surface and in the pro-
file of this soil make cultivation impractical. Some areas,
if cleared, can be used for pasture, providing the stones
are not so numerous as to prevent the control of woody
and undesirable kinds of plants. White oak, red oak,
black oak. tulip-poplar, hickory, and beech are well suited
to this soil.

This soil is in capability unit VIIs-l; woodland group
15; and group 6 for building sites.

Manor very stony loam, 25 to 60 percent slopes
(MmF).—This soil has a thin layer of leaf mold, about
1 inch thick, on the surface. Tho leaf mold is underlain
by 1 to 2 inches of dark grayish-brown loam that is very
friable and contains many small roots. Just beneath
this layer is a horizon, 3 to 6 inches thick, of dark-brown
silt loam 20 to 25 percent of which, by volume, consists
of fragments of schist. Depth to the C horizon ranges
from 15 to 20 inches.

The many large stones make this soil unsuitable for
cultivation or for use as pasture. The soil is probably
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/" BISHOP TUBE COMPANY -1-

INTRODUCTION

Bishop Tube Company of Frazer, Pennsylvania has been instructed by the Penn-
sylvan1a*Department of Environmental Resources (PA OER) to retain a consultant
to conduct a study of groundwater conditions in the vicinity of their plant
site. In the past, Bishop Tube and its former owners discharged sanitary sew-
age, cooling water, and acid pickling rinse water to an unlined pit and cess-
pool located on plant property.Over the past 1-1/2 years, these discharger
were diverted to a sanitary sewer, a nearby stream, and holding tanks. Conse-
quently, the use of the pit and cesspool was discontinued. ———

SCOPE OF WORK

Betz*Converse*Murdoch*Inc. (BCM) proposes the following scope of work to com-
plete the hydrogeologic study at the Frazer site:
1. Initial Data Collection •'^̂ •̂•̂^̂ •̂•̂^̂^̂•̂••̂^̂ •̂•••̂••••̂ •̂••••̂ Ĥ •

A BCM geologist will collect pertinent data at.the site relative to past dis-
posal practices, existing wells and core boring records. The number of re-
quired monitoring wells and their location will be established.f

2. Monitoring Well Installation

BCM will subcontract with a reputable well driller to install monitoring wells
at locations established in Section 1.

A BCM geologist will supervise installing the monitoring wells and will in-
spect and certify their construction and the nature of subsurface conditions.
It is assumed that three (3) monitoring we Us will be required.

3. Water Sampling

BCM will collect water samples from the following locations:

* Existing wells - east and west wells

* • Monitoring wells

• Discharge junction box and discharge outlet

Stream - Above and below discharge outlet



• Converse • Murdoch - Inc.
BISHOP TUBE COMPANY -2- |«fe2, 1930

The samples will be analyzed for the following parameters:

Nitrate Fluoride Iron
Ammpnia Chromium Nickel
Zinc . Manganese pH .

Temperature
Samples will be collected once from each sampling point. If additional sam-
pling Is required, it will be done on a per diem basis, plus expenses. These
parameters and sampling locations have been designated by the PA OER Bureau of
Water Quality Management staff member assigned to follow-up on this
Investigation.

4. Report

A draft final report will be prepared and submitted to Bishop Tube upon com-
pletion of the study. This report will Include an Introduction, Methods, Re-
sults, Conclusions, and Recommendations. BCM will meet with Bishop Tube to
discuss the report, and to subsequently prepare a final report suitable for
submission to PA OER. A meeting with the OER is also Included under this task.
5. Discharge Pipe Flow Measurement (Optional) - ;

At the discretion of the Bishop Tube Company,-BCM will measure flows In the
discharge pipe between the junction box and the discharge outlet. These mea-
surements will determine if groundwater 1s leaking into the pipe in that in-
terval, thereby degrading the quality of the discharge to the stream.

QUALIFICATIONS AND EXPERIENCE .

BCM has the qualifications and experience necessary to perform the full range
of work required for the completion of this hydrogeologlc study. BCM's staff
of geologists has supervised the installation of numerous monitoring wells and
has completed the hydrogeologlc interpretation of subsurface conditions and
groundwater flow patterns. Hydrogeologlc studies completed by BCM have also
Included groundwater sampling and negotiations with the PA DER on behalf of
our clients.

The BCM geologists assigned to this study are Robert 0. Buller, Senior Geolo-
gist, and William S. Neubeck, Geologist/Hydrologlst. Mr. Buller has completed
over twenty hydrogeologic studies in his seven years with BCM. He will be
actively involved in all aspects of the project. Mr. Neubeck has extensive
experience in the supervision of well drilling and sampling and will play an
Integral role In similar activities for this study. BCM's experienced techni-
cians would perform the discharge pipe flow measurements, 1f that option is
selected. Resumes of participants are attached.
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1.0 BACKGROUND

1.1 General

The Bishop Tube Company operates a stainless steel tube manufacturing
plant In Frazer, Pennsylvania. The Pennsylvania Department of Environ-
mental Resources (DER) Instructed Bishop Tube to conduct a hydrogeologlc
study of surface water and groundwater conditions at the plant. Betz-Con-
verse-Murdoch-Inc. (BCM) of Plymouth Meeting, Pennsylvania, was retained
to conduct the investigation, which was performed with the approval of the
DER. This report describes the work performed and the results obtained,
and contains recommendations for future action.

1.2 Monitoring Well Installation
s '

~ Between June 3, 1981 and June 5 1981, four monitoring wells were Installed
on the plant site by Thomas G. Keyes, Inc. under the supervision of a BCM

'• geologist. The well locations are shown 1n Figure 1; copies of the orlg-
- inal well logs are contained in Appendix 1.

; Well 1, which serves to monitor background groundwater quality conditions,
U 1s finished in the WIssaMdcon Schist, a lower Paleozoic metamorphic

formation. Wells 2 and 4 are finished in colluviura, alluvium, or residual
soils above the Conestoga Formation, an Ordovlclan limestone containing

^ minor amounts of shale and phylHte. Well 2 extends Into the Conestoga
Formation to a depth of 24 feet. Wells 2 and 3, located on the north side
of Plant Building 8, are 24 feet and 13.5 feet deep, respectively. Well 3
monitors the uppermost water-bearing zone, and Well 2 monitors a lower,

'** apparently separate, water-bearing zone. The locations of Wells 2, 3,
and 4 were selected, with the DER's agreement, to be the closest feasible

' downgradient sites to the deactivated and closed waste impoundments iden-
;» tified In Figure 1.

f 1-3 Monitoring Well Sampling Method
41 On June 16, 1981, all four monitoring wells were sampled. Because of the

generally turbid conditions of the water samples, the wells were resampled
_ on July 31, 1981. A standard procedure was followed, using a submersible

pump to purge the wells and collect the samples. Also, to eliminate the
uncertainties that arise from the turbid samples, all samples were fll-

[ tered through an 0.45 m filter using a vacuum pump before filling the
*'* pre-f1xed bottles.

All samples were transported immediately to the BCM laboratory in Norris-
^ town, Pennsylvania, where they were analyzed.

In
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TABLE 1

ANALYTICAL RESULTS FOR SAMPLES COLLECTED JULY 31. 1981
(All values except pH In

Stapling Station
Parameter

Total Dissolved Solids
Copper
AlimtniM
Zinc
Chromlui
Manganese
Iron
Nickel
Chemical Oxygen Bound
Nitrate - Nitrogen
Anuonla - Nitrogen
Fluorlde
PH

wen i

63
<0.030
<0.250
0.057

<0.02
<0.014
0.054

<0.10
1
6.77
0.02

<0.10
6.3

Hell z

303
<0.030
<0.250
0.050

<0.02
2.22
1.01

<0.10
34
<0.10

0.16
0.2
7.4

Wel l 3

151
<0.030
<0.250
0.050

<0.02
<0.014
<0.040
<0.10
16
0.05
0.10
0.5
8.7

Hell 4

353
<0.030
4.10
0.065

<0.02
2.10

.173
0.454

19
7.22
2.1

23.1
6.8

Up strew

144
<0.030
<0.250
0.046

<0.02
<0.014
<0.040
<0.10
6
2.76
0.02
0.2
7.3

Discharge

205
<0.030
<0.250
0.073

<0.02
<0.014
<0.040
<0.10
5
2.22
0.12
1.0
7.6

Downstrean

156
<0.030
<0.250
0.046

<0.02
<0.014
<0.040
<0.10

4
2.72
0.07
2.2
7.5

03
<D
fT
•

Oo
<D

a
R

o
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3.2 Surface Water Quality

Table 1 presents the data on the water quality samples taken from the
Bishop Tube cooling water discharge and two sampling stations on the
unnamed stream—one upstream and one downstream. The purpose of sampling
these three points was to determine if there 1s a significant difference
in stream water quality between the upstream and downstream points that
can be attributed to the cooling water and/or groundwater discharge.

A comparison of the data from the three stations shows that only the
fluoride concentration increases significantly between the upstream sta-
tion and the downstream station. The 1.0 ppm of fluoride in the cooling
water discharge probably 1s partially responsible for this increase, but
1t cannot completely account for the 2.2 ppm at the downstream station.
Some of the fluoride contribution probably 1s from recharge by groundwater
(that contains 23.1 ppm fluoride near Well 4).

3.3 Deep Groundwater Quality

The quality of groundwater at a depth of 300 feet below the ground surface
has been determined by U.S. Geologic Survey (USGS) personnel who sampled
Bishop Tube's east well on June 3, 1981 as part of a county-wide USGS
study. The USGS report Is contained in Appendix 2.

The USGS analyses show that all concentrations of constituents studied to
be lower than the Chester County Health Department standards presented in
Table 2, except for fluoride. The fluoride concentration in the well was
1.0 ppm. This level is within the range of acceptable limits, and is
approximately at the recommended concentration for Intentionally-fluori-
dated water.

It 1s not clear from the available data If the east well is monitoring
groundwater that 1s potentially affected by the plant operations or if the
well takes water that 1$ upgradient from the plant. It is possible that
the values shown in the USGS report are representative of regional back-
ground levels.

4.0 SUWARY OF FINDINGS

1. Compared to background conditions (as shown in Well 1) and drinking
water standards, the groundwater beneath the site exhibits no contam-
ination for most of the parameters.
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2. Well 1 exhibits generally high quality water representative of _
ground conditions. Elevated nitrate levels are the result of upgrad?
lent influences off Bishop Tube property.

3. Well 2 exhibits levels of iron and manganese in excess of background
conditions as measured 1n Well 1. It appears' that these levels do
not represent natural background conditions.

I 4. Well 3, which monitors the shallow groundwater zone on the north side
of the plant, exhibits no contamination. No contaminants are present
1n this well near levels of concern.

I
5. Well 4 exhibits elevated concentrations of fluoride, aluminum, man-

ganese, Iron, and nickel above background levels.

6. With the exception of fluoride, the surface1 water samples, Including
the cooling water discharge, showed no problems that warrant further

_ Investigation. The fluoride levels at the downstream sampling station
* suggest that fluoride 1s being added to the stream from the cooling

water discharge and from groundwater discharge.

1 7. The deep groundwater beneath the site exhibits no significant contam-
ination. The highest value Is for fluoride, which, at 1.0 pom, 1s
within the range of acceptability for fluoridated drinking water.

5.0 CONCLUSIONS AND R ECO WEND AT I QMS
it

5.1 Conclusions

ra 1. The groundwater near Well 4 1s moving towards, and discharges Into,
the unnamed stream. This is evident by the Increase 1n fluoride
concentration In the stream that cannot be attributed to the. cooling1 water discharge. In recharging the stream, the fluoride-enriched
groundwater becomes greatly diluted by the stream water.

2. The groundwater conditions at Bishop Tube are not a hazard to public
health. The area of high fluoride concentrations 1s probably limited
to the Immediate vicinity around Well 4 and adjacent parts of the
stream. The.stream is not used for water supply and it shows signif-
icantly .lower values for all parameters. .The nearest public water
supply j«11 Is about 1.5 miles away. Any surface or groundwater
traveling from the Bishop Tube area to the public well would be dilu-
ted by several orders of magnitude before it was taken up 1n the well,
and should be within drinking water standards.

i
1 ;
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3. It 1s possible that the groundwater near Well 4, which was monitored
in the overburden, could move downward into the limestone. If this
were to happen, any contamination 1n the groundwater would become very
diluted before being taken up in any public water supply well.

5-2 Recommendations

Based on the conditions described previously, the surface and groundwater
quality at the Bishop Tube site should be periodically monitored. This
monitoring should include sampling water from the stream and from all four
wells, as before. The samples should be analyzed for the key parameters
shown to be Important: fluoride, iron, manganese, aluminum, and nickel.
This periodic monitoring will determine if changes in the system occur
over time. Further action beyond this Is not warranted at this time.

I
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APPENDIX 1

WELL LOGS
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DRILLING LOG
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DRILLJNG LOG
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DRILLING LOG
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APPENDIX 2

USGS REPORT ON EAST WELL

ffG/KAJ



United States Department of the Interior
GEOLOGICAL SURVEY

Water Resources Division
35 Great Valley Parkway
Great Valley Corporate Center
Malvern, PA 19355

Bishop Tube
Route 30 & Malin Road
Frazer, PA 19355

Attention: Mr* Chuck Ihompeon

Dear Mr. Thompson:

Thank you for allowing us to sample your veil as part of the Chester County
Ground Water Quality Monitoring Program* Baclosed is a copy of the laboratory
report. Tour veil water meets EPA'a safe drinking water standards. We may wish
to sample your well again In the future as part of the program.

The quantity of dissolved substances In your well water are shown in quantities
of milligrams per liter (MG/L) and micrograms per liter (U9/£). Che milligram:
per liter of dissolved substance is equivalent to one part of the substance in
one million parts of water. One mlcrogram per liter of dissolved substance is
equivalent to one part of the substance in one billion parts of water.

If you have any questions concerning the sampling procedure, please call me
anytime at 647-9006* If you have any questions concerning health related
problems and contaminants, please call Philip ferry, Chester County Health
Department, at 431-6247.

Sincerel

Charles R. Wood
Subdistrict Chief

DKD/cdk
Bid.



UNiltD STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

CENTRAL LABORATORY ATLANTA/ GEORGIA
WATER QUALITY ANALYSIS

LAB-ID * 161031 RECORD-* 53682
SAMPLE LOCATION: 2432
STATION ID: 400221075321201 LAT.LONG.SEQ. : 400221 0753212 01
DATE OF COLLECTION! BEGIN—810603 END— TIME —1100
STATE CODE: 42 COUNTY CODE: 029 PROJECT IDENTIFICATION: 444209300
DATA TYPE: 2 SOURCE: GROUND WATER GEOLOGIC UNIT:
COMMENTS: UNIQUE-*:

OWNER BISHOP TUBE

ALDRIN, TOT (WATEP)
ANALYZING AGENCY
ARSENIC, DISSOLVED
BENZENE, TOTAL
BROMOFORM, TOTAL

OMIUM, DIS.
I.ARBON TETRA., TOT.
CHLOROANE/ T (WATER)
CHLOROBENZENE, TOTAL
CHLOROOIBROMO., TOT.
CHLOROETHANE, TOTAL
CHLOROFORM/ TOTAL
CHROMIUM, DISSOLVED
CONFIRMATION ABOVE 2
CYANIDE, TOTAL
ODD, TOTAL (WATER)
ODE/ TOTAL (WATER)
DOT, TOTAL. (WATER)
OlCHLOROBROMOMETHAfT
DlCHLORQOIFLUtmaME,T
5IELORIN, T. (WATER)

OSULFAN I TOTAL
t..i>R!N, TOTAL(WATEP)
TTHYLBENZtNE, TOTAL
?LUORIDE, DISSOLVED
GROSS PCBS T (WATER)
^ROSS PCNS T (WATER)
iEPT EPOX, T (WATER)
HEPTACHLOR T. (WATER)
IRON/ DIS.

UG/L <

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L <
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
OETR.

UG/L <
UG/L <
UG/L <
UG/L
UG/L
UG/L <
UG/L <
UG/L <
UG/L
MG/L
UG/L <
UG/L <
UG/L <
UG/L <
UG/L

0.01
60010

1
o.o
0.0
1
o.o
0.1
0.0
0.0
0.0
0.0
0
0

DELETED
0.01
0.01
0.01
0.0
0.0
0.01
0.01
0.01
0.0
1.0
0.1
0.1

. 0.01
0.01
10

LEAD/ 015.
LINDANE, TOT (HATER)
MANGANESE/ DISSOLV.
MERCURY/ DISSOLVED
METALS oiss CHE-EXT
METMOXYCHLOR T.(WATJ
METHYLBROMIOE, TOTAL
METHYLENE CHLORIDE,T
MIREX, TOT.
NICKEL/ OIS.
PERTHANE, TOT.
PH FIELD
PHENOLS, TOTAL
SP. CONDUCTANCE FLO
TETRACHLOROETHYLEN/T
TOLUENE, TOTAL
TOXAPHENE, T (WATER)
TRICHLOROETHYLENE,T
TRlCHLOROFLUOkOMET,T
V1WYL CHLORIDE* TOTA
WATER TEMPERATURE
1/l-DICHLORETHYLEN,T
1,1-DICHLOROETHANE/T
l/l,l-TftlCHLOHO£TH,T
1/1,2-TfdCHLOhOETH/T
1,1,2,2-TETRCHLGRQ,T
1.2-DICHLOROETHANE,T
1/2-OlCHLOPOPROPAN/T
1.3-OICHLUROPROPAN,>
12TRANSOICL-ETHYLENE
2-CL-ETHYLVINYLETHEH

UG/L
UG/L <
UG/L
UG/L

UG/L <
UG/L
UG/L
UG/L <
UG/L
UG/L <
UNITS
UG/L
UMHOS
UG/L
UG/L
UG/L <
UG/L
UG/L
UG/L
DEG C
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
0.01
1
0.3
0
0.01
0.0
0.0
0.01
6
0.01
7.1
0

325
0.0
0.0
0.1
0.0
0.0
0.0

12.0
0.0
0.0
0.0
0.0
0.0
o.o
0.0
o.o
0.0
o.o

CONTINUED ON NEXT PAGE



UNITED STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SUHVEY

CENTRAL LABORATORY ATLANTA, GEORGIAii
WATER QUALITY ANALYSIS

LAB-ID » J6?811 RECORD-* 58926

.JAMPLfc LOCATION: 2432
STATION ID: 400221075321201 L*T.LONG.SEQ.: 400221 0753212 01
IATE OF COLLECTION: BEGIN—810603 END— TIME.—1100
;TATE CODE: 42 COuNTY CODE: 029 PROJECT IDENTIFICATION: 44«240300

'DATA TYPE: 2 SOURCE: GROUND WATER GEOLOGIC UNITS
. -:OMMENTS: UNlGUh-*S

OWNER BISHOP TUBE

NALYZING AGENCY eooio
CARBON, ORGANIC, TOT MG/L 0.9
|JTR DIS N02 AS N MG/L < 0.01

.. i DIS N02+N03 -N MG/L 0.14

NITR DISS NH4 AS N MG/L 0.02
NITR. DIS NH4 AS NH4 MG/L 0.03
PH FIELD UNITS 7.1
SP. CONDUCTANCE FLD UMHOS 325
WATER TEMPERATURE DEG C 12.0

CATIONS

(MG/L)

TOTAL

(MEG/L)
NITR DIS N02+N

ANIONS

(MG/L)
0.14

TOTAL

(MEO/L)
0.010

o.oio
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BCM
EXECUTIVE SUMMARY

BCM Engineers Inc. (BCM) Implemented Phase I: Additional Investigations
of the June 1989 Groundwater Remediation Hork Plan from July through
September 1989 for the Christiana Metals Corporation (Christiana) at Its
Bishop Tube Facility In Frazer, Pennsylvania. The Investigation Included
the completion of eight soil borings, analysis of soil samples,
Installation of seven monitoring wells, and sampling of the monitoring
wells for the presence of volatile organic compounds (VOCs). The results
of the Investigation determined the presence of VOCs In every groundwater
monitoring well sample collected except the upgradient well sample. Each
well contained one or more VOCs 1n concentrations exceeding the primary
drinking water maximum contaminant levels (MCLs) established by the U.S.
Environmental Protection Agency (EPA). The VX contaminant plume 1n
groundwater extends to the northeast from the apparent source areas where
an aboveground solvent storage tank and a degreaser tank are located.
Soil sample analytical results Indicated the presence of VOCs In soil
apparently caused by upward migration of volatilized VOCs from the
contaminated groundwater Into the soils.

BCM recommends that additional Investigation be Implemented to determine
the downgradlent (offslte) and vertical extent of the plume In the
aquifer and to determine proposed groundwater cleanup levels. BCM also
recommends proceeding with Phase II: Aquifer Testing to expedite remed-
iation of the highest levels of VOC-contam1nation detected 1n onslte
groundwater.



1.0 INTRODUCTION

This report presents the results of Implementation of Phase I: Addi-
tional Investigations of the June 1989 Groundwater Remediation Work Plan
for the delineation of volatile organic compound (VOC) contamination 1n
soil and groundwater at Christiana Metals Corporation's Bishop Tube Faci-
lity In Frazer, Pennsylvania. The report describes monitoring well
Installation and soil boring activities, describes sampling activities,
discusses the results of the Investigation, and provides conclusions and
recommendations for additional activities.

1.1 BACKGROUND

In 1981. 8CM performed an Investigation of the Impact of closed waste
Impoundments on surface water and groundwater at the Bishop Tube plant
site In Frazer, Pennsylvania (BCM, 1981) (Figure 1>. H1th the approval
of the Pennsylvania Department of Environmental Resources (PAPER), four
shallow monitoring wells were Installed at that time. The results of the
study were presented 1n a 1981 BCM report which documented groundwater
fluorlde levels (maximum concentration 23.1 milligrams per liter (mg/1)
1n excess of the drinking water standard of 2.0 mg/1 In one well.

In 1987, elevated concentrations of fluorlde were detected 1n shallow
groundwater collected at a sump within the plant. Due to an Inadvertent
connection between the sump and the plant's NPDES-permltted non-contact
cooling water discharge, the discharge exceeded the permitted average
monthly limit of 10.0 mg/1 for fluorlde. Bishop Tube has been pumping
the sump water to storage for offsite hauling and treatment.

In cooperation with PADER, the July 1987 Work Plan (BCM, 1987) was devel-
oped to Install additional monitoring wells, collect soil samples In the
vicinity of the abandoned waste Impoundments, and collect and analyze
water samples from the monitoring wells and the adjacent stream. The
purpose of the Investigation was to update the 1981 study and extend the
effort to 1nc1ude other poss1ble groundwater contain!nants, such as the
degreaslng agents used at the plant. PADER1 s approval of the Nork Plan
was obtained prior to commencing the project.

In May 1988, BCM presented a report entitled Groundwater Quality Invest-
igation to Bishop Tube (BCM. 1988). The work described In the May 1988
report was conducted 1n accordance with BCM's PADER-approved, July 1987
Work Plan. The Investigation Included Installing and sampling 5 ground-
water monitoring wells, MW-5, MW-6, MW-7, MW-8, and MW-9, at the loca-
tions shown In Figure 2, to complement the four existing wells at the
site. Five soil borings were drilled and samples were retained for lab-
oratory analysis, and five stream samples were collected and analyzed.
The soil boring locations and the stream sampling locations are also
shown on Figure 2.
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The May 1988 report concluded that Bishop Tube was the apparent source of
trlchloroethene (TCE) and 1,1,l-tr1chloroethane (TCA) contamination In
groundwater. Data evaluation revealed areas with some metals contamin-
ation. The metals contamination 1n soils appears to be associated with
plant operations at the former Infiltration basins on the plant site.

Christiana Metals Corporation (Christiana), the former parent company of
Bishop Tube, authorized BCM to continue with the next phase of this
project by preparing a work plan to delineate the extent of TCE and
TCA-bear1ng groundwater and to develop mitigation measures. The draft
Work Plan was prepared by BCM and submitted to PADER during a meeting
between representatives of PADER, BCM, and Christiana on July 26, 1988.
During this meeting, PADER requested that Bishop Tube conduct quarterly
monitoring 1n the vicinity of the east end of the plant where the cooling
water discharges to the stream. This monitoring was requested to docu-
ment levels of fluorlde In groundwater which were anticipated to decrease
with time as a result of Improvements made In the company's pickle liquor
handling practices, the presumed source of the fluorlde.

Prior to submission of a Revised Work Plan addressing the PADER requests
concerning quarterly monitoring, BCM conducted a soil vapor survey (SVS)
1n October 1988 along the north side of the facility as proposed In the
July 1988 Draft Hork Plan. The results of the SVS Indicated the presence
of low levels of soil contamination (TCE, PCE, and trans-1-2- dlchloro-
ethene) within areas of limited lateral extent adjacent to the above-
ground Solvent Storage tank, loading area, and concrete storage pad.

BCM's revised Draft Groundwater Remediation Hork Plan, dated May 31,
1989, was submitted to Christiana for review and comment. The final
Groundwater Remediation Work Plan (Work Plan) was submitted to PADER in
June 1989 <BCM. 1989). The final Work Plan, proposed the Installation of
seven additional groundwater monitoring wells (five shallow wells and two
deep wells) numbered MW-10 through MW-16. Also proposed were five soil
borings along the north side of the facility In areas Identified during
the SVS as containing low levels of VOC contamination. During Implement-
ation of the Work Plan, three additional soil borings were added to the
work scope and were drilled adjacent to the degreaser tank located Inside
the plant. All soil borings and well locations are shown on Figure 2.
The Work Plan also proposed the quarterly groundwater monitoring to be
conducted at the east end of the plant and In the vicinity of the NPDES-
permltted cooling water discharge.

1-2 OBJECTIVES

The primary objective of this study was to characterize VOC contamination
In groundwater and provide recommendations for additional Investigations
and/or remedial activities. Specific objectives of the study were as
follows:
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Determination of potential source area(s) of VOC
contamination In the groundwater
Document shallow and bedrock aquifer water qualities

Document groundwater flow directions

Document soil quality 1n potential source areas

Implement a quarterly groundwater monitoring program at the
east end of the pi ant and 1 n the NPDES-perm! tted cool 1 ng
water discharge area and present the results of the first
quarterly sampling results.
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2.0 GEOLOGIC SETTING

2.1 GEQIQGY/HYDRQGEQLQGY
The Bishop Tube site 1s located close to the northern base of South
Valley Hills. There are two formations In the area, the Wlssahlckon
Formation, a muscovlte schist with minor quartz and feldspar and the
Conestoga Formation, a crystalline limestone. The Pennsylvania Geolog-
ical Survey (BERG, 1981) Identifies the contact between the Hlssahlckon
and Conestoga Formations to be on the south side of the plant.
The Wlssahlckon Formation Is a medium-to-coarse-grained, banded rock,
which Is characterized by large amounts of mica and considerable amounts
of feldspar. The primary porosity of the rock Itself Is relatively low.
However, abundant secondary porosity structures (joints) within the rock
provide openings for the storage and circulation of water. Generally,
the size and frequency of joint structures decrease with depth, which 1n
turn, reduce the water-yielding capacity of the formation. The planes of
schlstoslty within the Wlssahlckon Formation may contain water, but they
are generally subcaplllary In size and do not yield 1t freely.

Competent rock belonging to the Hlssahlckon Formation was encountered In
MH-1 on the south side of the plant. A thin and highly weathered zone of
the Wlssahlckon Formation Is present beneath most of the northern portion
of the site Immediately overlying the Conestoga Formation. The Wlssa-
hlckon Formation encountered on the north side of the plant appears to be
colluvlum which has migrated downslope from the Wlssahlckon Formation
outcrop on the south side of the plant. The colluvlum 1s thickest on the
eastern side of the plant 1n the vicinity of the stream.

The Conestoga Formation, a dolomltlc and shaley limestone, Is part of the
limestone group that supplies the largest springs In southeastern Penn-
sylvania. The Conestoga Formation has low primary porosity and, there-
fore, groundwater migration Is mainly through secondary porosity which
results from the development of dissolution channels and fractures In the
rock. Wells drilled 1n this rock have yields ranging from less than one
gallon per minute (gprn) to 300 gpm (HALL, 1973), depending on the number
and size of solution channels or fractures Intersected by the well.
The monitoring wells and borings Installed at the site Indicate that
approximately 10 to 20 feet of overburden Is present throughout much of
the site. Bishop Tube personnel reported that the southwest corner of
the lower portion of the plant Is set Into the limestone and blasting of
the rock was required to construct the plant foundation In this area.
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The fill and underlying weathered schist are thickest at the northeast
corner of the plant 1n the vicinity of MW-9. The varying amount of
overburden soil and fill Is probably due to the site's location on a
moderately steep slope and the necessity for cut and fill grading during
construction of the plant.

A zone of weathered rock, commonly called saprolHe exists on top of bed-
rock throughout much of the area. The saprollte has a lower permeability
than the overlying material as evidenced by the presence of perched water
at the overburden/saprolHe Interface. The yields of shallow monitoring
wells completed In the perched water zone are typically 0.5 to 1 gpm
while wells completed In fractured bedrock below the saprolHe generally
yield more than 15 gpm.

2.2 SOILS

Soils 1n the vicinity of the Bishop Tube site are categorized as
belonging to the Manor Loam and Conestoga Silt Loam soil units (SCS,
1963).

The Manor Loam Is a very fine sandy loam soil and Is characteristically
found above the Mlssahlckon Formation. The Manor Loam Is a well-drained
soil that Is moderately permeable and has a moderately low moisture cap-
acity. The Manor Loam 1s easily eroded from slopes, which explains why
It Is mainly found on level to gently sloping areas.

The Conestoga Silt Loam covers most of the area Immediately north of the
plant. This soil unit consists of a well-drained silt loam surface soil
and a fine, sandy, clay subsoil. It Is moderate In available moisture
capacity and has a moderately rapid permeability.



3.0 METHODS OF INVESTIGATION

3.1 TEST BORINGS AND SOIL SAMPLING

Eight soil test borings were drilled at Bishop Tube from August 1 through
18, 1989. Five of the soil borings were Installed along the north side
of the plant, and three of the borings were Installed within the plant 1n
the vicinity of the finished product degreaser tank (Figure 2).

Soil borings along the north side of the plant were drilled with 4.25-
Inch Inside diameter (ID), hollow stem augers. Soil test borings Instal-
led Inside the plant were Installed with 3.25-Inch ID hollow stem
augers. During test boring drilling, soil samples were collected with
2-1nch outside diameter (OD>, high carbon steel, split barrel (split-
spoon) samplers. A llthologlc description of the soil contained In each
splltbarrel was recorded by a geologist. Test boring logs providing soil
classification, depth to water, boring dimensions, drilling equipment,
backfilling methods, and other data are provided 1n Appendix A.

Representative samples from each split-barrel were placed In glass jars
and sealed for the purpose of conducting head space analysis measurements
of the relative concentration of VOCs 1n each sample Jar air space. This
test provided qualitative Information on the relative levels of VOCs In
the sampled soil. Following a 10- to !5-m1nute waiting period to allow
any VOCs present 1n the soil to volatilize Into the headspace between the
soil sample and the jar lid, each jar was opened and an organic vapor
detector (OVA) flame 1on1zat1on detector probe was Inserted Into the
sample jar head space to remove and analyze a sample of the accumulated
vapor. The results of the head space analyses were recorded 1n the field
logbook and are summarized In Table 1.

Selected split-barrel soil samples from each test boring were collected
for laboratory analyses. Soil samples were removed from the split-barrel
by the onslte geologist using a properly decontaminated stainless steel
hand trowel and placed In laboratory cleaned and properly labelled sample
jars. All field duplicate samples were composited In properly decontam-
inated stainless steel mixing bowls. AHquots of soil for VOC analyses
were not composited. AHquots of soil for VOC analyses were removed from
the split-barrel and placed In the proper sample container Immediately
upon opening the split-barrel soil sampler. All soil samples and field
quality assurance/quality control (QA/QC) samples were collected,
handled, stored, and transported as specified In the PADER- approved
QA/QC Plan and Reporting Dellverables (QA/QC Plan) document contained 1n
Appendix B of the June 1989 Groundwater Remediation Hork Plan.
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All sampling equipment was decontaminated as specified 1n the QA/QC
Plan. All samples were placed In a chilled environment and transported
by the sampler to the BCM Laboratory In Norrlstown, Pennsylvania.

All onslte work was conducted In accordance with BCM's site-specific
Health and Safety Plan, contained In Appendix B.

Al1 sol 1 borlngs were advanced to the surface of bedrock or auger
refusal, whichever was encountered first. Upon encountering one of these
conditions, the augers were removed from the borehole and, If the boring
was not to be used as a monitoring well location, a 90 percent neat
cement/10 percent powdered bentonlte grout was pressure tremled from the
bottom of the borehole to ground surface. All soil cuttings were then
placed In sealed 55-gallon drums for subsequent disposal.

Ground surface elevations and horizontal locations of all boring loca-
tions were surveyed by a Pennsylvania-licensed surveyor, and are pre-
sented In Table 2. In addition, the vertical elevations of the three
stream sampling locations sampled as part of earlier Investigation activ-
ities were also surveyed and are also presented In Table 2.

3.2 MONITORING HELL INSTALLATION

Seven groundwater monitoring wells were Installed on or In the vicinity
of the Bishop Tube site from August 2 through 8, 1989. A total of 16
groundwater monitoring wells are now Incorporated Into the groundwater
monitoring well network associated with the hydrogeologlcal Investigation
being conducted at the Bishop Tube site. Of the seven new monitoring
wells Installed as part of this Investigation, four were Installed to
monitor the shallow unconsolldated aquifer present In the weathered shlst
and soil and three were Installed to monitor the deeper limestone rock
aquifer. Four of the monitoring wells were Incorporated Into two well
clusters, located across the Consolidated Railroad (Conrall) ralIroad
tracks to the north of the site. Each of the well clusters consists of
one deep well completed In the Conestoga
monitoring well completed Immediately above
overlying unconsolldated soil aquifer and the
aquifer.

aquifer and one shallow
the contact between the
underlying 1Imestone rock

Each of the deep rock aquifer monitoring wells was constructed Inside an
6-Inch boring drilled using air percussion drilling techniques. The
shallow monitoring wells were Installed Inside 6.25-Inch borings drilled
with hollow stem augers. Well drilling logs for each monitoring well are
presented 1n Appendix A. Schematic as-built monitoring well diagrams are
presented 1n Figures 3 and 4 for the shallow and deep monitoring wells,
respectively.
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Generally, each monitoring well was constructed with approximately 10
feet of 4-Inch ID, threaded flush Joint, 20-slot (0.020 Inch), Schedule
40 PVC screen, and 4-1nch 10, threaded f1ush jolnt, Schedule 40 PVC
casing (riser). After Inserting the screen and casing, a sand pack of
No. 1 Jessie Morle silica sand was Installed In the annular space from
the bottom of the borehole to approximately two feet above the screen.
An approximately 2-foot thick bentonHe pellet seal was Installed Immed-
iately above the sand pack. The bentonlte seal was moistened with water
If It was above the static water level and allowed to sit undisturbed for
approximately 10 minutes to allow the bentonlte to expand and seal the
borehole.

Following Installation of the bentonlte seal, a grout consisting of 90-
percent neat cement/10-percent bentonlte was pressure grouted via a
tremle from the top of the bentonlte seal to the ground surface. A
locking, protective steel casing was Installed from approximately 3 feet
below ground surface to approximately 2 feet above ground surface, and
concrete collars were Installed around each protective casing. At sel-
ected wells, vehicle access requirements necessitated Installation of
flush-mounted protective steel casings with locking caps.

The rock monitoring wells MW-13 and MH-15 were constructed using a double
casing technique. A 10-Inch diameter borehole was drilled through over-
burden and Into competent rock. A 6-Inch ID steel casing was Installed
1n the borehole and the annulus around the casing was tremle grouted with
a cement/bentonlte. A 6-Inch diameter borehole was drilled through the
steel casing to the desired well completion depth In rock.

Following the Installation of all the monitoring wells, each well was
developed for approximately 1 hour with either a centrifugal or submer-
sible pump. Hell development water was placed 1n sealed 55-gallon drums
for subsequent disposal by Christiana. All downhole well development
equipment was properly decontaminated prior to Its Insertion Into each
well.

All soil and rock cuttings generated during the drilling of each well
were placed In sealed 55-gallon drums for subsequent disposal by
Christiana.

All monitoring wells were surveyed by a Pennsylvania-licensed surveyor.
The horizontal location of each well was surveyed to the nearest 0.01
foot and the elevations of ground surfaces. Inner PVC casings, and outer
steel casings, were surveyed to the nearest 0.01 foot above mean sea
level. Table 3 presents a summary of the monitoring well elevations.



3.3 GRQUNDHATER SAMPLING

As specified In the Hork Plan, all new groundwater monitoring wells
(MH-10 through MH-16) and groundwater monitoring wells MH-2 and MH-3 were
sampled twice. In addition, previously,existing groundwater monitoring
wells MN-1 and MH-4 through MH-9 were sampled once during the first round
of groundwater sampling to Initiate the PADER-requlred quarterly ground-
water monitoring program In the pickle liquor handling area. The first
round of groundwater sampling was conducted on August 29 and 30, 1989.
The second round of groundwater sampling was conducted on September 28,
1989.
Prior to collecting groundwater samples, total well depth and depths to
the top of the water columns were measured and recorded, and the volume
of water 1n each well was calculated and recorded. All wells, except
MH-13 and MH-15. were purged of a minimum of approximately three well
volumes prior to groundwater sampling with either a peristaltic pump or
PVC bailer. Approximately two well volumes of groundwater were purged
from wells MW-13 and MH-15 prior to sample collection.
During the pumping of each well, the pH, specific conductance, and
temperature of the groundwater were measured. Field data sheets are
provided 1n Appendix C. All purge water was placed 1n sealed 55-gallon
drums for subsequent disposal by Christiana. All downhole purging equip-
ment was decontaminated In accordance with the QA/QC Plan contained In
Appendix B of the Hork Plan.

Groundwater sampling was conducted using laboratory cleaned, dedicated,
2-Inch outside diameter (OD) Teflon bailers. Groundwater samples were
collected, handled, stored, and transported 1n accordance with QA/QC pro-
tocols contained In Appendix B of the Hork Plan. All Chaln-of-Custody
documentation 1s provided In Appendix D of this report. Quality Control
samples, trip blanks, field blanks, and duplicates were collected and
submitted for analyses according to the protocols outlined In the QA/QC
document referenced above.
All groundwater samples collected during both rounds of groundwater
sampling were submitted to the BCM Laboratory In Norrlstown, Pennsyl-
vania, for analysis.
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4.0 RESULTS OF INVESTIGATION

4.1 SOIL SAMPLE ANALYTICAL RESULTS

A total of 24 discrete soil samples were collected during the period from
August 1 through 18, 1989. In addition, two duplicate soil samples, four
field blank samples, and three trip blank samples were collected and sub-
mitted for laboratory analyses. All samples were analyzed for purgeable
halocarbon volatile organic compounds (VOCs) by gas chromatography (GO.
Laboratory analytical results for all compounds detected at or above
their respective analytical method detection limits are summarized In
Table 4. All quality control trip blank and field blank analytical
results are summarized 1n Table 5. Laboratory analytical data sheets are
contained 1n Appendix E.

VOCs detected 1 n soil samples col 1ected at B1shop Tube 1ncluded the
following:

- Broroodlchloromethane
- Chloroform
- 1,l-D1chloroethane
- 1,2-01chloroethane
- trans-1,2-D1chloroethene
- Tetrachloroethene (PCE)
- 1,1,1-Trlchloroethane (TCA)
- Trlchloroethene (TCE)

Methylene chloride, detected In many of the soil samples, was also detec-
ted 1n field blank and trip blank samples. Methylene chloride 1s a
common laboratory contaminant and does not appear to be attributable to
onslte soil conditions. Total VOC concentrations detected In the soil
samples ranged from below the method detection 11m1t 1n samples MH-10A
(1.5) and MN-12 (1.5) to a high of greater than 85.5 milligrams per
kilogram (mg/kg) 1n soil sample B-5 (3.5).

It should be noted that the VOC levels In the six samples from borings
B-5 and B-6 were unable to be quantified by the laboratory and were
reported at levels greater than the maximum Instrument detection limit
for each of the analyses. Reanalysls of the samples was attempted;
however, the results of the reanalysls were anomalously low, suggesting
that most of the VOC contaminants 1n the sample had volatilized out of
the soil sample prior to the reanalysls. A description of the procedures
utilized by the laboratory to analyze these samples 1s provided 1n a BCM
Interoffice correspondence contained 1n Appendix F.

10
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4.2 GRQUNDMATER SAMPLE ANALYTICAL RESULTS

The groundwater sampling program conducted at Bishop Tube consisted of
two separate rounds of monitoring well sampling. The first round of
groundwater sampl1ng was conducted on August 29 and 30, 1989, and
Included collecting samples from monitoring wells MH-1 through MH-16.
The second round of groundwater sampling was conducted on September 28,
1989, and Included obtaining samples from monitoring wells MH-2 and MH-3
and MN-10 through MH-16.

All groundwater samples obtained In the first round 1n August were
analyzed for pH and specific conductance. Groundwater samples collected
from wells MH-1 through MH-9 were also analyzed for fluorlde, nitrate,
chromium, copper, and nickel to satisfy the quarterly groundwater moni-
toring requirements 1n the NPDES-permltted cooling water discharge area
at the east end of the plant. All groundwater samples and QA/QC samples
were analyzed for VOCs. Laboratory analytical results for all compounds
detected at or above their respective analytical method detection limits
are presented 1n the following tables: August 29 and 30 groundwater
samples 1n Table 6, August 29 and 30 QA/QC samples In Table 7, September
28 groundwater samples In Table 8, and September 28 QA/QC samples In
Table 9.

Hhere applicable, the Maximum Contaminant Levels (MCLs) established by
the U.S. Environmental Protection Agency (ERA) for the respective contam-
inants 1n drinking water are listed on the tables. All laboratory analy-
tical data sheets are presented In Appendix E.

4.2.1 August 29 and 30. 1989. Sample Analytical Results

VOCs detected 1n the groundwater samples collected on August 29 and 30
Included the following:

- Chloroethane
- 1,1 D1chloroethane
- 1,2 D1chloroethane
- 1,1 Dlchloroethene
- Methylene Chloride
- Tetrachloroethene (PCE)
- trans-1,2-D1chloroethene
- 1,1,1-Trlchloroethane (TCA)
- Trlchloroethene (TCE)
- Vinyl Chloride

Total VOC concentrations ranged from not detected above the method detec-
tion limit of 1 mlcrogram per liter (ug/1) 1n background monitoring well
MH-1 to a high of 202,607 ug/1 1n well MH-3. Each well 1n which VOC com-
pounds were detected contained one or more VOC compounds at levels above
the MCLs established for the respective VOC 1n drinking water. No VOCs
were detected In the QA/QC blanks.

11
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Fluorlde concentrations ranged from less than 0.1 mg/1 In MW-1 to a high f -<
of 14.1 mg/1 In MN-4. Fluorlde was above Its MCL of 4.0 mg/1 In moni-
toring wells MN-4, MH-5, MH-6, and MW-7.

Nitrate concentrations ranged from a low of 0.099 mg/1 In MW-5 to a high
of 7.13 mg/1 In MW-4. Nitrate was not detected above Its MCL of 10 mg/1
1n any of the wells.

The low (more acidic) pH of 5.83 standard units (S.U.) was detected In
sample MW-7 and the high (more basic) pH of 7.34 S.U. was detected In
sample MW-13. A secondary MCL has been established for pH and ranges
from 6.5-8.5. pH was below (more acidic) the secondary MCL 1n monitoring
wells MW-1, MH-4. and MH-7.

Specific conductance ranged from 95 mlcromhos (umhos) 1n MW-1 to 4,600
umhos 1n MW-5. No MCL has been established for specific conductance In
drinking water.
Chromium levels ranged from below the method detection limit of 0.01 mg/1
to 0.220 mg/1 1n sample MW-7. The MCL for chromium 1n drinking water Is
0.05 mg/1 and was exceeded In monitoring well MH-7.

Copper levels ranged from below the method detection limits of 0.02 mg/1
to a high of 0.035 mg/1 In sample MW-1. Copper has a secondary MCL of
1.0 mg/1 which was not exceeded In any of the samples.

Nickel levels ranged from below the method detection limits of 0.04 mg/1
to a high of 0.269 mg/1 In MW-4. An MCL has not been established for
nickel In drinking water.

4.2.2 September 28. 1989. Sample Analytical Results

The VOCs detected In the groundwater samples collected on September 28
were the same as those detected In the August 29 and 30 samples with the
exceptions that 1,2-dlchloroethane was not detected In the September
samples, and chloroform, undetected In the August samples, was detected
In the September analyses. Total VOC concentrations ranged from a low of
348 ug/1 In sample MW-10A to a high of 684,890 ug/1 1n sample MW-3.
Selected VOCs were detected 1n all the samples at levels above their
respective MCLs. TCE and methylene chloride were detected 1n all field
QA/QC samples.

4-3 HYDROGEQLOGIC ANALYSIS

The results of the groundwater Investigation Indicate that two aquifers
are present at the site and have both been Impacted by VOC contamination.
The shallow aquifer occurs 1n the unconsoUdated soil and saprollte unit
and a deeper aquifer occurs In the Conestoga Limestone. A summary of the
monitoring well construction
presented In Table 10.

details and the monitored aquifers 1s

12



Water table elevation measurements were obtained prior to each ground-
water sampling event. A summary of the measured groundwater elevations
Is presented 1n Table 11. Groundwater flow In both aquifers Is to the
north-northeast and Is shown In Figures 5 and 6. The lateral gradients
are approximately 0.15 ft/ft In the area of the highest levels of
groundwater contamination

The shallow and deep aquifers are evidenced by the difference In ele-
vation of the water table observed at well clusters at the site. Hells
monitoring shallow groundwater at each cluster generally have higher
water table elevations than wells monitoring groundwater occurrence 1n
the bedrock aquifer at each cluster. The elevation difference between
the two aquifers Indicates that the aquifers are not 1n equilibrium.

The vertical hydraulic gradients were determined at well cluster loca-
tions where wells exist that monitor the two different aquifers. An
analysis of vertical gradients Is summarized In Table 12. The results of
this determination Indicate that a downward vertical gradient exists at
three of the four well cluster locations. Hell cluster MW-15/MW-16
Indicated an upward vertical gradient.

The upward vertical gradient at well cluster MH-15/MH-16 may be resulting
from the void encountered 1n MW-15 during drilling. The void maybe con-
nected to areas hydraullcally upgradlent of the well and the water levels
being measured 1n the well may be representative of hydraulic conditions
1n the upgradlent areas.

Well cluster MN-13/MW-14, located hydraullcally downgradlent of the site,
and approximately 250 feet west of well cluster MM-15/MH-16, had a down-
ward hydraulic gradient. The discrepancy between the vertical hydraulic
gradients prevents a determination of groundwater gradients 1n the off-
site area. This discrepancy also emphasizes the heterogeneities present
In the fractured and solution channel-bearing limestone aquifer.

13
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5.0 DISCUSSION OF RESULTS

The results of the soil and groundwater Investigation Indicate that ele-
vated levels of VOCs are present 1n onslte soils and 1n onslte and off-
site groundwater.
5.1 SOIL SAMPLING RESULTS

The soil sample analytical results Indicate that VOC contamination Is
present In nearly all soils at the site. Generally, the detected levels
of VOC contamination Increased with Increasing depth, suggesting that
VOCs may have migrated upward Into the soils after volatilizing from VOC
contaminated groundwater.

The highest levels of VOCs detected In soils by headspace and laboratory
analyses were In Borings B-5, B-6, B-10, B-11, and B-12. Borings B-5 and
B-6 were drilled adjacent to the aboveground solvent storage tank. The
locations of these soil borings were selected based on the results of the
soil vapor survey (SVS) that was conducted In this area 1n October 1988.
The soil sample analyses support the findings of the SVS which Identified
the tank as a potential source for the VOC contamination In soil and
groundwater.

Borings B-10, B-ll, and B-12 were drilled In the vicinity of the degrea-
ser Inside the building. Samples 6-11 (6.5) and B-12 (4.5) contained the
highest levels of total VOCs detected 1n soil 1n this study (3,367 and
157 mg/kg, respectively). These soil sample analytical results Indicate
that the degreaser tank 1s a likely source of VOC contamination 1n
groundwater and soil at this site.

5.2 GRQUNDHATER SAMPLING RESULTS

The groundwater sample analytical results Indicate the presence of VOCs
In groundwater In all wells except the background well (MH-1). Specific
VOCs were detected In all wells at levels above their respective MCLs.
The downgradlent extent and the vertical extent of the contaminant plume
have not been determined. The VOC contaminant plume appears to trend to
the northeast and originates from the aboveground solvent storage tank
and degreaser tank areas. The VOC contaminant plume Is shown In Figures
7 and 8 for the August 29 and 30 and the September 28 sampling events,
respectively.

The VOC plume appears to be oriented slightly to the east of the ground-
water flow direction which Is to the north northeast. The difference
between groundwater flow direction and contaminant distribution may be
the result of heterogeneities In the Conestoga

14
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Limestone aquifer. The Conestoga Limestone aquifer has numerous d1sso>:-;
utlon channels and fractures which act as the primary conduits for .
groundwater flow 1n the aquifer. The orientation of these conduits 1n
the rock strata will effect the groundwater and contaminant flow direc-
tion.
The most prevalent VOCs detected In groundwater were TCE and TCA and
their degradation products. TCE was consistently the VOC detected at the
highest levels 1n the well samples followed 1n concentration by TCA and
trans-1,2-d1chloroethene. TCE and TCA are both heavier than water and
will tend to sink In the aquifer when released as product. Trans-1,2-
dlchloroethene Is slightly lighter than water and will tend to float on
water when released as product. TCE, TCA, and trans-1, 2-d1chloroethene
have relatively low solubilities ranging from approximately 0.1 percent
(TCE) to 0.63 percent (trans-1,2-dlchloroethene).

The highest levels of VOCs detected 1n groundwater In both aquifers In
both sampling events were at the well cluster MW-2/MH-3 which Is located
adjacent to the aboveground solvent storage tank. Monitoring well MN-2
monitors the uppermost portion of the Conestoga Limestone aquifer and
monitoring well MH-3 monitors the unconsolldated aquifer above It. The
results of both sampling rounds Indicated that the shallow aquifer con-
tains significantly higher levels of VOCs than the deeper limestone
aquifer. Three other well clusters are situated 1n the vicinity of the
plant and are at greater distances from the potential source area.
Sample analytical results from well clusters MH-15/MH-16 and MN-8/MN-9
determined that the deep wells monitoring the rock aquifer have higher
levels of VOCs than the shallow wells monitoring the unconsolldated
aquifer. These results are consistent with the concept that the contam-
inants have migrated Into the deeper rock aquifer and Impacted the
downgradlent well clusters MH-15/MH-16 and MH-8/MN-9.

The well cluster MH-13/MW-14 showed Inconsistent results between the two
sampling rounds. The deep well (MW-13) monitoring the rock aquifer con-
tained higher levels of total VOCs than the shallow well (MW-14) moni-
toring the unconsolIdated aquifer In the August sampling. Lower levels
of total VOCs were detected In the deep well than 1n the shallow well In
the September sampling. These results suggest that the samples may have
been mlslabeled. The VOC levels In these wells will be confirmed by
samp- ling and analyses to be conducted In subsequent phases of the
1nvest1- gatlon.

The results of the quarterly monitoring of groundwater wells In the vic-
inity of the NPDES-permltteid cooling water discharge area detected fluo-
rlde and chromium at levels above their respective MCLs In selected
wells. Continued quarterly monitoring of these wells will determine 1f
the levels of these contaminants will decrease with time as expected by
the repair of the sump 1n the shop, the suspected source area for these
contaminants In groundwater.

15
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The secondary MCL for pH was exceeded In MH-1, MN-4, and MN-7. MH-1 Is
situated hydraullcally upgradlent of the site and monitors the rock
aquifer. MH-1 contained the lowest pH measurement which Indicates that
groundwater In the HIssaMckon Formation may be naturally more acidic
than groundwater 1n the Conestoga Formation.

5.3 HYDROGEQLQGY

The Information obtained from the hydrogeologlc Investigation Indicates
that contaminated groundwater 1s apparently migrating from the above-
ground solvent storage tank and degreaser tank areas towards the north-
east . The analys1s of vertlcal hydraul1c gradlents 1ndlcates that a
downward vertical hydraulic gradient exists In the vicinity of the source
areas at the plant. This analysis concurs with the groundwater analy-
tical results from the offsite well clusters which document the presence
of higher levels of VOCs In the Conestoga Limestone aquifer than In the
unconsolldated aquifer. This analysis further Indicates that contamin-
ation appears to be entering the limestone aquifer 1n the vicinity of the
source areas and 1s migrating to the northeast through the rock aquifer.
Lower levels of VOC contamination exist 1n the shallow aquifer and are
migrating offslte to the northeast.

The release of TCE or TCA solvent product Into the aquifer may have
resulted In the occurrence of a discrete body of solvent product 1n the
aquifer. These solvents are more dense than water and have relatively
low solubilities, which will cause the body of solvent to migrate down-
ward 1n the aquifer as It solublllzes. The primary control over flow 1n
the limestone aquifer 1s the occurrence of solution channels and frac-
tures; therefore, the rate of migration of the solvent product (dense
non-aqueous phase liquid or DNAPL) or the dissolved solvent In ground-
water will be primarily controlled by the occurrence and Interconnection
of fractures and solution channels In the vicinity of the source areas.
No estimates on the rate of migration of the contaminant plume can be
developed without conducting aquifer testing.

16
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6.0 CONCLUSIONS

The results of the Phase I Investigation determined that VOCs are present
In groundwater at levels above their respective MCLs for drinking water.
A VOC contaminant plume exists In the groundwater extending to the north-
east from the plant. The apparent sources of the VOC contaminant plume
are the aboveground solvent storage tank and the degreaser tank. VOC
contamination exists In both the shallow unconsolldated soil aquifer and
the deeper (Conestoga Formation) aquifer. The depth and downgradlent
extent of the contamination In the aquifer can not be determined without
additional aquifer characterization.

Soil sample analytical results Indicate the presence of VOCs In soil In
the vicinity of the aboveground solvent storage tank and the degreaser.
In general, the highest levels of soil contamination are found at depth
near the groundwater surface Indicating that the volatilized VOCs may
have migrated upward Into the soil from contaminated groundwater. The
highest levels of VOC contamination In soils was observed In borings
drilled adjacent to the aboveground solvent storage tank and degreaser
tank.

FluorIde and chromium were detected above their respective MCLs In
groundwater In the vicinity of the NPOES-permltted cooling water dis-
charge location. Continued quarterly monitoring of groundwater quality
In this area will enable an evaluation of the effectiveness of repairing
the sump, the suspected source of the fluorlde contamination In ground-
water.

17



7.0 RECOMMENDATIONS

BCM recommends that additional Investigations be conducted and that Phase
II - Aquifer Testing be Implemented to enable Christiana to proceed with
remediation of onslte VOC contamination 1n groundwater. The additional
Investigations should Include the following:

- Conducting a tracer test on the solvent handling areas to
characterize the Integrity of the solvent handling apparatus
(I.e. storage tank, piping, and degreaser tank)

- Conducting a well records search In the vicinity of the site
to Identify potential groundwater users and downgradlent
water quality

- Implementing a drilling and sampling Investigation to delin-
eate downgradlent (offslte) and vertical extent of VOC con-
tamination 1n the aquifer.

- Incorporating the results of the above tasks Into an Invest-
igation of possible risk-based cleanup levels applicable to
this site

BCM recommends that Christiana proceed with Phase II: Aquifer Testing of
the June 1989 Groundwater Remediation Hork Plan to expedite remediation
of the highest levels of VOC contamination detected 1n onslte groundwater
concurrent with the additional Investigations defined above.
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TABLE 1

SUMMARY OF OVA SOIL SAMPLE HEAD SPACE ANALYSES*

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Sample I.D.** Reading (PPM)

MH-10 (0-2) 140
(2-4) 30

B-5 (0-2) 90
(2-4) >1000
(4-6) >1000
(6-8) 300

B-6 (0-2) 600
(2-4)
(4-6) 120

B-7 (0-2) 1
(4-6) 8
(10-12) 60

B-8 (0-2) NIR
and (4-6) NIR
MW-11 (8-10) 2

(12-14) NIR
(14-16) NIR

(16-17.5) NIR

MH-12 (0-2) NIR
(2-4) NIR
(4-6) NIR
(6-8) NIR
(8-10) NIR
(12-14) NIR
(14-16) NIR
(16-18) NIR
(18-20) NIR
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TABLE 1 (Continued)

Sample I.D.** Reading (PPM)

B-9

MH-14

(0-2)
(6-8)

(10-12)
(12-14)
(20-22)

(5-7)
(10-12)

2
1

300
20
2

NIR
NIR

B-10

B-11

B-12

(0-2)
(3-5)
(5-7)
(9-11)

(11-13)
(13-15)

(0-2)
(3-5)
(5-7)
(9-11)
(13-15)
(15-17)

(3-5)
(5-7)
(7-9)

10
8
6

NIR
NIR
NIR

250
>1000
>1000
160

>1000
>1000

>1000
>1000

45

Notes:
*

**

***

NIR

Source

Summarized from Field Log Book
Boring Number (depth of sample In feet)
All readings obtained using portable
flame 1onizat1on vapor analyzer
No Instrument Response

BCM Engineers Inc. (BCM Project No. 00-6471-01)

-Z2 -
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TABLE 2

SUMMARY OF SOIL BORING AND STREAM BED ELEVATIONS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Boring/Stream Elevation
Location <1n feet, referenced to NGVD 1929)

B-5
B-6
B-7
B-9
Stream 1
Stream 2
Stream 3

384.48
384.35
384.05
383.07
358.50
368.90
378.20

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01).

-23 -
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TABLE 3

SUMMARY OF MONITORING WELL ELEVATION SURVEY *

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Elevation (feet)a
Well
No.

MW-1
MW-2
MW-3
MW-4
MW-5
MW-6
MW-7
MW-8
MW-9
MW-10
MW-11
MW-1 2
MW-1 3
MW-1 4
MW-1 5
MW-1 6

NM -
a.

Ground

423.86
384.00
383.94
386.74
387.24
387.48
396.96
388.09
382.81
384.56
384.00
383.15
373.45
373.18
367.94
367.91

Not measured.
Elevations are references

b. MW-9 was not constructed

Top Inner
Casing

424.21
384.37
384.66
387.08
387.89
388.48
398.69
384.14
NM*3
383.87
383.42
382.46
374.83
374.30
369.68
369.80

to the NGVD 1929.
with an Inner casln

Top Outer
Casing

424.66
384.72
385.04
387.52
388.45
388.64
399.20
384.31
384.10
384.54
384.03
383.15
375.21
375.08
370.07
370.20

g. This well Is an open
rock well. Depth to water was measured from the top of the steel
casing.

* Well Elevations Surveyed by James M. Stewart, Inc.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)



TABLE 4

SUMMARY OF AUGUST 1989 SOIL SAMPLE ANALYTICAL RESULTS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Sampling Location:
Sample Depth:
Sampling Date:
BCM Sample Number:

Volatile Organ jc Compounds fVOCs)

Brornodichloromethane

1 , 1-Di chl oroethane

1, 2-Di chl oroethane

1,1-Oichloroethene

Methylene Chloride

1,1, 1-Tri chloroethane

Trichloroethene (TCE)

Units

ng/kg

•g/kg

«9/kg

«g/kg

ng/kg

ng/kg

ng/kg

MW-10A8

1.5
08/01/89
923863

<0.0114

<O.OM4

<0.0114

<0.0114

<0.0114

<0.0114

<0.0114

B-5a

1.5
08/01/89
923864

<0.0141

<0.0141

<0.0141

>0.2

<0.0141

>0.0141

>2.0

B-5a

3.5
08/01/89
923865

>4.0

>1.0

<0.116

>20

>0.5b

>40

>20

B-5a

4.5
08/01/89
923866

>0.1

>1.0

>0.116

>20

>1.0b

>50

>10

B-5a

6.5
08/01/89
923867

>0.5

>1.0

<0.116

>3.0

>0.1b

>4.0

>8.0

B-6a

1.5
08/01/89
923868

<0.115

>3.0

<0.115

>10

>0.2b

>5.0

>10

B-6a

5.5
08/01/89
923869

<0.118

>0.7

<0.118

>10

>0.1b

>5.0

>10

Total VOCs »g/kg ND >2.2 >85.5 >82.2 >16.7 >28.2 >25.8



TABLE 4 (Continued)

Sampling Location:
Sample Depth:
Sampling Date:
BCM Sample Number:

MW-11
1.5

08/02/89
Units 924150

MW-11
9.5

08/02/89
924151

B-7
1.5

08/02/89
924152

B-7
10.5

08/02/89
924153

B-7(Dup)
10. 5A
08/02/89
924154

B-7
13.0

08/02/89
924155

Volatile Organic Compounds fVQCsl

Chloroform

1,1-Di chloroethene

Methylene Chloride

I,1,1-Trichloroethane

Trichloroethene (TCE)

Total VOCs

mg/kg

mg/kg

mg/kg

mg/kg

-gAg

<0.0116

<0.0116

0.0301C

<0.0116

<0.0116

<0.0117

<0.0117

0.0281C

<0.0117

0.0223

<0.0116

<0.0116

0.0337C

cO.0116

<0.0116

<0.0119

0.0705

0.0311C

<O.Q119

<0.0119

<0.0117

0.0420

0.0350C

<0.0117

0.219

0.582

0.0481

<0.0134

0.728

0.781

0.0301 0.0504 0.0337 0.1016 0.2960 2.139



TABLE 4 (Continued)

Sampling Location:
Sample Depth:
Sampling Date:
BCM Sample Number: Units

MW-12
1.5

08/03/89
924156

MW-12
7.5

08/03/89
924157

MW-12
15.0

08/03/89
924158

B-9
1.5

08/03/89
924159

B-9
7.5

08/03/89
924160

B-9{Dup)
7.5A

08/03/89
924161

0.2601

B-9
10.5

08/03/89
924162

Volatile Organic Compounds fVOCsl

Chloroform mg/kg <0.0115 <0.0124 0.0237 <0.0118 <0.0117

Methylene Chloride mg/kg <0.0115 <0.0124 <0.0158 <0.0118 <0.0117

trans-1,2-Oichloroethene mg/kg <0.0115 <0.0124 <0.0158 0.0662 0.0653

1.1,1-Trichloroethane ng/kg <0.01)5 <0.0124 0.117 <0.0118 <0.0117

Trichloroethene (TCE) mg/kg <0.0115 0.0136 0.758 0.0225 <0.0117

Total VOCs ND 0.0136 0.8987 0.0887 0.0653

<0.0115. 0.0763

<0.0115 0.0157C

0.229 0.0182

<0.0115 <0.0121

0.0311 0.0702

0.1804
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TABLE 4 (Continued)

Sampling Location:
Sample Depth:
Sampl ing Date:
BCM Sample Number:

Vola^ije Organic Compounds fVQCsl

1 , 1-Di chl oroethene

Methylene Chloride

Tetrachl oroethene (PCE)

1 , 1 , 1-Tri chl oroethane

Trichloroethene (TCE)

Total VOCs

Notes:

NO = None detected.

a. Peak areas for these samples
consequently, a quantitative

b. Compound also detected in the

B-10
1.5

08/18/89
Units 926125

mg/kg <0.0117

mg/kg <0.0117

mg/kg <0.0117

mg/kg <0.0117

mg/kg 1.03

1.03

were outside of the calibration
value could not be determined

field blank dated 08/01/89.

B-10 B-ll B-ll
6.5 1.5 6.5

08/18/89 08/18/89 08/16/89
926126 926127 926128

<0.0116 <0.0119 39.8

<0.0116 <0.0119 1.44

<0.0116 <0.0119 10.2

<0.0116 <0.0119 36.0

<O.Q116 0.0226 3280

<0.0116 0.0226 3367

curve .
(see Appendix F).

B-12 B-12
4.5 6.5

08/16/89 08/18/89
926129 926130

O.15 (0.0605

<1.15 0.357

<1.15 <0.0605

<1.15 <0.0605

157 6.99

157 7.347

c. Compound also detected in the trip blank dated 08/01/89.
This trip blank is associated with the 08/02/89 samples.

Source: BCM Engineers Inc. (BCM

i

OO
1

Project No. 00-6471-01)



TABLE 5

SUMMARY OF SOIL QA/0̂  SAMPLE ANALYTICAL RESULTS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Sample ID:
Sampling Date:
BCM Sample Number:

Trip Blank
07/31/89

Units 9Z3870

Field Blank
08/01/89
923871

Trip Blank
08/01/89
924163

Field Blank
08/02/89
934164

Field Blank
08/03/89
924165

Trip Blank
08/17/89
926131

Field Blank
08/17/89
926132

Volatile Organic Compounds fVOCsl3

Hethylene chloride ug/1 5.6 2.1

Notes:

a. With the exception of methylene chloride, no other VOCs were detected in these samples.

Source: BCM Engineers Inc. {BCH Project No. 00-6471-01)

1

r̂
-0
1



TABLE 6

SUMMARY OF AUGUST 29 AND 30, 1989 GROUNDHATER SAMPLE ANALYTICAL RESULTS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Sampling Location:
Sample ID:
Sampling Date:
BCM Sample Number:

Volatile Organic Compounds tVOCsl

1 , 1-Oichloroethane
1 ,2-Oichloroethane
1 ,1-Oichloroethene
Methylene Chloride
Tetrachloroethene (PCE)
trans-1 ,2-Oichloroethene .
1 ,1 ,1-Trichloroethane
Trichloroethene (TCE)
Vinyl Chloride

Units

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

USEPA
MCL

NL
5.0
7.0

NL
NL
NL

200
5.0
2.0

HW-1
Unf i 1 tered
08/29/89

927566

<1.0
<1 .0
<1.0
<1 .0
<1 .0
<1 .0
<1 .0
<1 .0
<1.0

MW-1
Filtered
08/29/89
927571

NT
NT
NT
NT
NT
NT
NT
NT
NT

MW-2
Unfiltered
08/30/89
927720

157
1.050 «

611 "
10.9
85.6

685
17,300 *
36,100 *

<1Q.O

MW-3
Unfiltered
08/30/89
927721

14.0
<10.0
103 "
<10.0
124
236

3,130 "
199,000 -

<1Q.O

MW-4
Unfiltered
08/29/89
927567

11.2
<1.0
5.5

<1 .0
24.9

316
18.9

1110 "
42.2 *

MW-4
Fi 1 tered
08/29/89
927572

NT
NT
NT
NT
NT
NT
NT
NT
NT

Total VOCsd

Inorganic and Physical Parameters

Fluoride
Nitrate
pH-field
Specific Conductance

Metals

Chromium
Copper
Nickel

mg/1
mg/1

Stnd.Units
umhos

mg/1
mg/1
mg/1

NL

2.0-4.03
10.0 L
6.5-8.5b
Nl

0.0!
l.O1

NL

NO

0.789
5.93 '
95

NT
NT
NT

NT

NT
NT
NT
NT

<0.01
0.035
<0.04

56,000

NT
NT
NT
NT

NT
NT
NT

202,607

NT
NT
NT
NT

NT
NT
NT

1,529

14.1 *
7.13
6.28

500

NT
NT
NT

NT

NT
NT
NT
NT

0.011
0.027
0.269
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TABLE 6 (Continued)

Sampling Location:
Sample ID:
Sampling Date:
BCH Sample Number:

Volatilq Qrqanic Compounds <VOCs)

Chloroethane
1 , 1-Di chl oroethane
1,1-Dichloroethene
Tetrachloroethene (PCE)
trans-1 ,2-Dichloroethene
1 , 1 ,1-Tri chl oroethane
Trichloroethene (TCE)
Vinyl Chloride

Units

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

USEPA
MCL

NL
NL
7.0
NL
NL
200
5.0
2.0

MW-5
Unf i 1 tered
08/29/89
927568

3.3
16.6
0.0
O .0
18.5
O.O
0.0
^2 *

HVf-5
Filtered
08/29/89
927573

NT
NT
NT
NT
NT
NT
NT
NT

MW-6
Unf il tered
08/29/89
927569

0.0
9.9
6.5
0.0
82.4
70.1
526 *

8_-2 *

MW-6
Filtered
08/29/89
927574

NT
NT
NT
NT
NT
NT
NT
NT

MW-7
Unf il tered
08/29/89
927570

O.O
1.3
O.O
O.O
49.3
2.5
78.9 *
O.fl

MW-7
Filtered
08/29/89
927575

NT
NT
NT
NT
NT
NT
NT
NT

Total VOCsd

Inorganic and Physical Parameter;

Fluoride
Nitrate
pH-field
Specific Conductance

Hetals

Chromium
Copper
Nickel

ug/1

*g/l
mg/1

Stnd. Units
umhos

mg/1
mg/1
mg/1

NL

2.0-4.08

10.0 u
6.5-8.5b

NL

o.o;
l.O1

NL

42.6

9.56 '
0.099
6.62

4.600

NT
NT
NT

NT

NT
NT
NT
NT

<0.01
0.022
0.090

704

8.02
1.67
6.58

710

NT
NT
NT

NT

NT
NT
NT
NT

0.01
0.021
<0.04

132

5.66
2.21
5.83

250

NT
NT
NT

NT

NT
NT
NT
NT

0.220'
<0.02
0.251



TABLE 6 (Continued)

Sampling Location:
Sample ID:
Sampling Date:
BCH Sample Number:

Volatile Organic Compounds fVQCsl

Chloroethane
1 ,1-Di chloroethane
1 , 1 -Di chl oroethene
Methyl ene Chloride
Tetrachloroethene (PCE)
trans-1 ,2-Oichloroethene
1,1, 1-Tri chl oroethane
Trichloroethene (TCE)
Vinyl Chloride

Units

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

USEPA
MCL

NL
NL
7.0

NL
NL
NL

200
5.0
2.0

MW-8
Un filtered
08/29/69
927714

16.6
3.2

37.7 "
1.6
9.3

803
399 *

2,860 *
86.8 •

MW-8
Filtered

08/29/89
927717

NT
NT
NT
NT
NT
NT
NT
NT
NT

MW-8AC

UnfiHered
08/29/89

927715

<1.0
2.8

<1.0
1.1
9.2

798
395 *

2,750 *
60.8 "

MW-8AC

Filtered
08/29/89
927718

NT
NT
NT
NT
NT
NT
NT
NT
NT

MW-9
Unfiltered
08/29/89

927716

<1.0
20.6
63.3 "
2.4

14.9
482
621 *

4,130 *
14.4

MW-9
Filtered
08/29/89

927719

NT
NT
NT
NT
NT
NT
NT
NT
NT

Total VOCsd

Inorganic and Physical Parameters

Fluoride
Nitrate
pH-field
Specific Conductance

Metals

Chromium
Copper
Nickel

ug/1 NL

Stnd.

mg/1
mg/1
Units
umhos

mg/1
mg/1

2.0-4.Q8
10.0.

6.5-8.5b
NL

0.05
1.0b

NL

4,217

1.11
0.327
6.91

440

NT
NT
NT

NT

NT
NT
NT
NT

0.012
<0.02
<0.04

4,008

1.02
0.121
6.91

440

NT
NT
NT

NT

NT
NT
NT
NT

<0.01
<0.02
<0.04

5,349

2.57
0.106
6.98

450

NT
NT
NT

NT

NT
NT
NT
NT

<0.01
<0.02
<0.04



TABLE 6 (Continued)

Sampling Location:
Sample ID:
Sampling Date:
BCM Sample Number:

USEPA
Units HCL

MW-10
Unf i 1 tered
08/30/89
927722

MW-11
Unfiltered
08/30/89
927723

HU-12
Unfiltered
08/30/89
927724

MW-13
Unfiltered
08/30/89
927576

MW-14A
Unfiltered
08/29/89
927577

MVM4BC

Unfiltered
08/29/89
927578

HW-15
Unfiltered
08/29/89
927579

MW-1 6
Unfiltered
08/29/89
927580

Volatile Organic Compounds (VOCsl

Chloroethane
1.1-Oichloroethane
1.2-Oi chloroethane
1,1-Oichloroethene
Methylene Chloride
Tetrachloroethene (PCE)
trans-1,2-Dichloroethene
1,1,1-Tri chloroethane
Trichloroethene (TCE)
Vinyl Chloride

Total VOCsd

physical Parameters

pH-field
Specific Conductance

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

'ug/1
ug/1
ug/1
ug/1

ug/1

NL
NL

5.0
7.0

NL
NL
NL

200
5.0
2.0

NL

Stnd.Units 6.5-8.5b

umhos NL

1.4

4.6
84.2
93.8

184

NT
NT

<10.0
900
103 *
600 *

15.0
32.1

1,970
20,700 "

100 «17
<10.0

41 .420

NT
NT

<10.0
12.8

<10.0
<1.0
14.8
14.7
85.9

540 "
3.940 "

<10.Q

4,608

NT
NT

33.6
<1.0

<10.0
<1.0
23.5

110
3.470 "

10,600 *

14,401

7.34
380

8.9
<1.0
16.6

12.5
287 "
666 *

991

6.95
430

7.3
<1.0
13.2

10.6
323 "
751 *

53.8
<1.0

564 *
1.8

39.3
570

7,800 "
44,400 *

1,105

6.95
430

53.429

7.13
610

18.6
419

41.8
140 "

7^4
169

2,340 *
4,580 *

7,716

7.18
380

Motes:

USEPA HCL = United States Environmental Protection Agency Maximm Contaminant Level
ND = None detected.
NL = No USEPA HCL is listed.
NT = Not tested as part of this study.
* = Compound detected above USEPA HCL.
a. The HCL for fluoride ranges fro* 2 ng/1, the secondary HCL, to 4 ag/1.

This range of values depends on the average air temperature of the region,
b. This value is a secondary HCL.
c. Sample is a duplicate of the previous sample,
d. Total VOC values are rounded as appropriate.

Source: BCM Engineers Inc. (BCH Project No. 00-6471-01)
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TABLE 7

SUMMARY OF AUGUST 29 AND 30, 1989, GROUNDWATER QA/QC SAMPLE ANALYTICAL RESULTS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRA2ER, PENNSYLVANIA

Sample ID:
Sampling Date:
BCM Sample Number:

Trip Blank
08/29/89

Units 927581

Field Blank
06/29/89
927582

Trip Blank
08/30/89
927725

Field Blank
08/30/89
927726

Volatile Organic Compounds ND ND ND ND

Notes:

ND ~ No compounds detected.
Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)



TABLE 8

SUMMARY OF SEPTEMBER 28, 1989, GROUNOWATER SAMPLE ANALYTICAL RESULTS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Sampling Location:
Sampling Date:
8CM Sample Number:

Volatile Organic Compounds IVOCs)

1 , 1-Dichloroethane
1 , 1-Oichloroethene,
Methylene Chloride5

Tetrachloroethene (PCE)
trans-1 ,2-Dichloroethene
1 ,1 ,1-Trichloroethane
Trichloroethene (TCE)C

Vinyl Chloride

Units

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

USEPA
HCL

NL
7.0

NL
NL
NL

200
5.0
2.0

MW-2
09/28/89
930389

157
1,190 *

152
102
623

16.500 *
48,900 *

<100

MW-3
09/28/89
930390

< 1,000
< 1,000

2,160
< 1,000
< 1.000
2.730 *

680,000 *
< 1.000

MW-10A
09/28/89
930391

4.3
2.6
2.8

0.0
9.9

84.4
244 *

MW-10B3

09/28/89
930392

6.3
4.9

KO
14.2

112
227 •

1,5

Total VOCsd ug/1 NL 67,624 684,690 348 367

oo
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TABLE 8 (Continued)

Sampl ing Location:
Sampling Date:
BCH Sample Number:

USEPA
Units HCL

HW-11
09/28/89
930393

HW-12
09/28/89
930394

MW-13
09/28/89
930395

MW-14
09/28/89
930396

HW-15
09/28/89
930397

HH-16
09/28/89
930398

Volatile Organic Compound^ (VOCsl

Chloroethane
Chloroform
1,1-Oichloroethane
1,1-Oichloroethene
Hethylene Chloride"
Tetrachloroethene (PCE)
trans-l,2-Dich1oroethene
1,1,1-Trichloroethane
Trichloroethene (TCE)C

Vinyl chloride

Total VOCsd

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

NL
100
NL
7.0
NL
NL
NL
200
5.0
2.0

<100<too
711
884 *
237
<100

2,170
19,600 "
15,500 *

<100

NL 39,102

12.0
53.1

7^5
69.5
425 *

3,150 "
15.6

3,733

<10.0
<10.0
<10.0
22.6
19.2
<10.0
12.3
490 *
863 •
<10.0

1,407

<10.0
<10.0
35.9
229 '
16.7
31.3
140

3,930 "
13.800 *

<1Q.O

18.183

4.9
66.4
789 *

97 !6
446

10,100 *
116,000 "

127,504

5.7

2,951

Notes:

USEPA MCI = United States Environmental Protection Agency Maximum Contaminant Level.
NL = No USEPA HCL is listed.
" = Compound detected above USEPA HCL.
a. HW-10B is a duplicate of MW-10A.
b. The method blank contained 2.8 ug/1 of nethylene chloride. This is equivalent

to 28 ug/1, 280 ug/1, and 2800 ug/1 in samples where the method detection limit
was <10.0 ug/1, <100 ug/1, and <1,000 ug/1, respectively. Hethylene chloride
was also detected in the trip and field blanks at 1.2 ug/1.

c. TCE was detected in the trip and field blank at 12.7 and 3.5 ug/1, respectively.
d. Total VOC values are rounded off to at least three significant figures.

Source: BCM Engineers Inc. (BCH Project No. 00-6471-01)



BCM
TABLE 9

SUMMARY OF SEPTEMBER 28, 1989, GROUNDWATER QA/QC SAMPLE ANALYTICAL RESULTS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Sample ID:
Sampling Date:
BCM Sample Number:

Volatile Organic Compounds fVQCsl

Methylene chloride*

Trichloroethene (TCE)

Units

ug/1
ug/1

Trip Blank
09/26/89
930399

-

1.2

12.7

Field Blank
09/28/89
930400

1.2

3.5

a. The method blank contained 2.4 ug/1 of methylene chloride.
Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)

-37-
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TABLE 10

SUMMARY OF MONITORING WELL CONSTRUCTION DETAILS
AND MONITORED AQUIFERS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Well
Identification

Depth
to base
of Well*

Depth to
Top of
Rock*

Depth of
Monitored
Interval*

Elevation
of Top of
Rock
(AMSL)

Monitored
Aquifer

MW-1
MH-2
MH-3
MH-4
MW-5
MW-6
MH-7
MN-8
MH-9**
MW-10
MH-11
MH-12
MW-13
MW-14
MW-15
MW-16

48
24
13,
20
20
20,
19.
18
63
15
16
21
37
15
78
21

66
8

13
13
9

26
4
17
20
15
15
21
17

28-48
15-24
8-13.5
7-20

10-20
10.66-20.66
9.8-19.8
8-18

46-63
5-15
6-16
8-21

27-37
5-15

68-78
7-21

_- ._
371.00
370.94
377.74
— -
— —
„_
— ._
356.81
380.56
367.00
363.15
358.45
358.18
346.94
350-91

Rock
Rock
UnconsolIdated
Rock
UnconsolIdated
UnconsolIdated
UnconsolIdated
UnconsolIdated
Rock
Rock
UnconsolIdated
UnconsolIdated
Rock
UnconsolIdated
Rock
UnconsolIdated

Notes:

AMSL

Feet below grade.
MW-9 1s an open rock well.
Above mean sea level.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)

-3*-
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TABLE 11

SUMMARY OF GROUNDNATER ELEVATIONS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER. PENNSYLVANIA

Nell Deoth to Groundwater <feet)a Groundwater Elevatlon(feet)13
No. 8/29/89 & 8/30/89 9/28/89

MN-1
MN-2
MN-3
NN-4
MN-5
MH-6
MN-7
MH-8
MN-9
MN-10
MN-11
MN-1 2
MN-1 3
MH-14
MN-1 5
MN-1 6

13.25
6.35
6.10

10.71
12.10
16.22
12.62
13.73
15.45
2.52
9.01
8.63

10.32
9.12*
7.18

NM
7.77
7.51

NM
NM
NM
NM
NM
NM
2.79
8.64
10.11
13.29
8.45*
5.55

8/29/89 & 8/30/89 9/28/89

410.96
378.02
378.56
376.37
375.79
372.26
386.07
370.41
368.65
381.35
374.41
373.83
364.51
365.18*
362.62

NM
376.60
377.15
NM
NM
NM
NM
NM
NM
381.08
374.78
372.35
361.54
365.68*
364.25

* - An accurate water level measurement not available because the water
level Is above the casing.

NM - Not measured.
a. Depth to water measured from the top of the Inner well casing with

electronic depth to water probes In all wells except MN-9 which 1s an
open rock well and measurement was from top of protective steel
casing.

b. Elevations are referenced to the NGVD 1929.
Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)



BCM

TABLE 12

VERTICAL FLOW GRADIENT COMPUTATIONS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Depth to
Center of

Hell Monitored Hater Table Elevation
Death Interval (AMSL)

CLUSTER MW-2/MW-3

MW-2
MN-3

(feet) (feet) 8/29/89 & 8/30/89

24 19.50 378.02
13.5 10.75 378.56

9/28/89

376.60
377.15

Difference

Vertical Gradient
8/29/89 & 8/30/89

Vertical Gradient
9/28/89:

24
13.5

19.50
10.75

8.75

378.02
378.56

-0.54

-0.54/8.75 »

-0.55/8.75 -

376.60
377.15

-0.55

-0.0617

-0.0628

CLUSTER MH-8/MH-9

MW-9
MW-8

Difference

Vertical Gradient
8/29/89 & 8/30/89

63
18

54.5

41.5

368.65
370.41

-1.76

-1.76/41.5

NM
NM

-0.0424



BCM

TABLE 12 (Continued)

CLUSTER MH-13/MH-14

MH-13
MH-14

Difference

Vertical Gradient
8/29/89 & 8/30/89:

Vertical Gradient
9/28/89:

CLUSTER MH-15/MH-16

MH-15*
MH-16

Difference

Vertical Gradient
8/29/89 & 8/30/89:

Vertical Gradient
9/28/89:

Notes:
* _ f^rminHwa+av en*-

»̂
:>X

.•'z''''f-,
' ~ &„ •

Depth to
Center of

Hell Monitored Hater Table Elevation
Depth Interval (AMSL)
(feet) (feet) 8/29/89 & 8/30/89 9/28/89

37 32 364.51 361.54
15 1Q 365.18 365.68

22 -0.67 -4.14

-0. 67/22 - -0.030

-4.14/22 - -0.188

78 73 369.68 369.68
21 14 362.62 364.25

59 +7.06 +5.43

+7.06/59 - +0.119

+5.43/59 » +0.092

•ara In MU_1£ te aKnua + ha raclnn Dan/M*+aH

groundwater elevation Is actually the elevation of the top of the
Inner casing.

AMSL - Above mean sea level.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)
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BCM TEST BORING LOG
SHEET 1 OF 1

BORING NO: B-5

PROJECT: Christiana Metals Corp. Groundwater Invest1gat1oi PROJECT NO: 00-6471-01
Adjacent te above ground TCE

BORING LOCATION: tank along fire land DATE(S) a/1/89
DRILLED:

DRILLING CONTRACTOR: C.S. Garber and Sons, Inc. DR.LLING Hollow Stem Auger
ME HOD:

SORING
DIAMETER: 6.25" SAMPLING

METHOD:
2" O.D. Split-Spoon TOTAL

DEPTH: 8

BACKFILL MATERIAL Type I Portland Cement and Bentonlte (10X); Pressure Grouted
AND METHOD;_________y*_________________
LOGGED BY: DEP

STA
H TO 44
'TC WATER:4'4 FT. BELOW GRADE

REMARKS:

LITHOLOGIC
INTERVAL

SAMPLE
INTERVAL SPOON BLOWS RECOV-

ERY CLASSIFICATION

0-T

1-6'

6-8'

0-2'

2-41

4-6'

6-8'

14.9.10.11

6.5,4.6

2.2.2.2

2,3.2.1

14"

16"

12"

10"

8'

FILL: Limestone gravel and sand

CLAYEY SAND (SO: Fine, some very fine sand;
little to some angular carbonate and schist
clasts (1/8-1/211); poorly sorted; orange
brown, grey-blue; matrix, moderately plastic;
clasts. dry.

SILTY SAND (SH): Fine sand, some very fine
sand, trace medium sand, trace carbonate and
schist fragments (1/8-1/4:); poorly sorted;
grey-brown matrix, brown to blue clasts,
moist.
END OF BORING. Limestone bedrock.

(b) (4)



BCM TEST BORING LOG BORING NO:

PROJECT: Christiana Metals Corp. Groundwater Investlgatlon PROJECT NO: 00-6471-01

BORING LOCATION:
iu rrom B-D, adjacent to aoove ground
TCE tank along fire lane DRILLED: 8/1/89

DRILLING CONTRACTOR: c.S. Garber and Sons, Inc. DRILLING u .. .. .METHOD: Hollow Stem Auger
BORING
DIAMETER: 6.25" SAMPLING

METHOD: 2" O.D. Split-Spoon TOTAL
DEPTH 8.5

ANPKMFTHOD?TERIAL TVPe l Portland Cement and Bentonlte (lOt); Pressure Grouted
LOGGED BY: DEP H TO

STATIC WATER*.? FT. BELOW GRADE
REMARKS:

LITHOLOGIC
INTERVAL

SAMPLE
INTERVAL SPOON BLOWS RECOV-

ERY CLASSIFICATION

0-1'

1-6'

6-8.5

8.5'

0-2'

2-4'

4-6'

6-8'

12,9.9,8

2,2,3,3

2.2,3.2

2.6,6.4

12"

0"

12"

14"

: Limestone gravel and sand.

CLAYEY SAND (SCI: Fine, some very fine sand;
little to some angular carbonate and schist
fragments (1/8-1 /2")1 poorly sorted; orange-
brown moderately plastic; matrix, grey-blue
clasts; dry.
SILTY SAND (SH): Fine sand, little very fine
sand, trace mica; trace carbonate clasts
(1/2-1"); yellow-brown matrix, grey-blue
clasts; wet.

END OF BORING. Limestone bedrock

(b) (4)



BCM TEST BORING
SHEET 1 OF 't;i

LOG BORING NO: B_7

PROJECT: Christiana Metals Corp. Groundwater Invest1gat1or PROJECT ^' 00-6471-01
BORING LOCATION:

DRILLING CONTRACTOR
BORING
DIAMETER: 6*"
BACKFILL MATERIAL
ANH MFTHOH:

AGjacent to stairs at irnaaie or DATE(S)
plant along fire lane DRILLED: 8/2/89

C.S. Garber and Sons, Inc. 4E"HOD: Hollow-Stem Auger
SAMPLING „., A * c ,**. c TOTAL
METHOD: 2 °-D- Split-Spoon DEPTH:

Type I Portland Cement and Bentonlte (10X); Pressure Grouted
LOGGED BY:   I STATIC WATER: 8.01 FT. BELOW GRADE
REMARKS:

LITHOLOGIC
INTERVAL

0-T

1-1T
.

11-13.5'

13.5-14.5"

14.5'

SAMPLE
INTERVAL

0-2 '

2-4'

4-5'

6-8'

8-10'

10-12'

12-14'

SPOON BLOWS

9,11.12,11

7.7,7,13

8.10,9,7

6.8,7,8

3,5,7,7

2.3,2.2

1,3.31.7

RECOV-
ERY

18"

0"

14"

0"

16"

24"

18"

CLASSIFICATION

FILL: Limestone gravel and sand
CLAYEY SAND (SC): Fine, some to little very
fine sand, trace medium to coarse sand.
little, angular carbonate clasts (1/8-1/2")
trace angular schist fragments (1/8-1/4");
yellow-brown matrix, blue-grey to brown
clasts, dry.

SILTY SAND (SM): Fine, some very fine sand.
trace angular schist clasts (1/8-1/4"). trace
mica; dark grey; wet.
SILTY GRAVEL (GH): Angular, pebble to cobble
(1/4-1") size carbonate clasts. little medium
to fine sand; clasts blue-grey; wet.
END OF BORING. Limestone bedrock

(b) (4)



BCM TESTBORING LOG

PROJECT: Christiana Metals Corp. Groundwater Investigation
BORING LOCATION: At end of plant building along fire lane

DRILLING CONTRACTOR: C.S. Garber and Sons, Inc.
BORING SAMPLING 2,, Q D SDl1t-SDOOnDIAMETER: 6'25 METHOD: Z °'U* :>Pnr:>Poon

SHEET 1 OF /|?%?̂
BORING NO: B-9"'

PROJECT NO: 00-6471-01
DATE(S) O/-J/QQ
DRILLED: 8/3/89

S!UhnnNG Hollow-Stem AugerML 1 HUU:
TOTAL 71 ,
DEPTH:

ANnKMFTHOn^TERIAL TyPe l Portland Cement and Bentonite (lot); Pressure Grouted
LOGGED BY:  | STA 1C WATER:14' FT. BELOW GRADE
REMARKS:

LITHOLOGIC
INTERVAL

0-1 '

1-9'

9-13'

13-16'

16-2T

21'

SAMPLE
INTERVAL

0-2'

6-8'

10-12'

12-14'

14-16'

20-22'

SPOON BLOWS

8,5,5.5

3.4,8.8

2.3.4.4

8.12.12.10

9,7.5.7

3.7.6,9

RECOV-
ERY

12"

16"

12"

18"

0"

24"

CLASSIFICATION

FILL: Limestone <

CLAYEY SILT (ML):
Httle very angul<
yellow-brown raatr
clasts; dry.

SILTY CLAY (CD:
trace very weathei
yellow-brown matr
moist.

SILTY GRAVEL (GM)
clasts (>!"); 11 ti
sand, trace very (
matrix, blue-grey
SAND (SM): Coars
weathered muscolt
clasts of carbona

END OF BORING. L

jravel and sand

Some very fine sand,
ir 1/8-1/2" schist clasts;
x, yellow-brown to red

Little very fine sand,
red. schist clasts Cl/8")
x, very plastic; micaceous;

Very angular carbonate
tie to some very fine
:oarse sand; yellow-brown
clasts; dry.

5 to very coarse; micaceous,
3 schist grains, angular
:e d/2"); brown matrix; wet.

mestone Bedrock

(b) (4)



BCM TEST BORING LOG
SHEET 1 OF

80RING NO: B-10

PROJECT: Christiana Metals Corp. Groundwater Investigation PROJECT NO: 00-6471-01

BORING LOCATION:
inside or plant, adjacent to
south side of degreaser DRILLED: 8/18/89

DRILLING CONTRACTOR: J.E. FrUts and Associates DR LLING u „ r. .ME'BQD: Hollow-Stem Auger
BORING
DIAMETER:

SAMPLING
METHOD: 2" O.D. Split-Spoon TOTAL

DEPTH 15

Type I Portland Cement and Bentonlte (10X); Pressure Grouted
LOGGED BY: 

DEPTH TO
STATIC WATER:N/A FT. BELOW GRADE

REMARKS:

LITHOLOGIC
INTERVAL

SAMPLE
INTERVAL SPOON BLOWS RECOV-

ERY CLASSIFICATION

0-5'

5-14.5'

1-3'

3-5"

4,12.12,21

7.7.6,7

18"

24"

15'

CLAYEY SILT (ML): Little fine to medium
sand, trace angular schist clasts (l/8">;
yellow-brown, moderately plastic matrix,
white to grey clasts; dry.

SAND (SM): Fine, some medium, little very
fine sand, trace coarse sand, micaceous;
red-brown; wet; weathered schistose gruz.
LIMESTONE: Angular clasts (1/2-1") of
blue-grey limestone.
END OF BORING

(b) (4)



E3CM TEST BORING LOG

PROJECT: Christiana Metals Corp. Groundwater Invest1gat1oi
inside or plant, adjacent to nortneast

BORING LOCATION: corner of degreaser

DRILLING CONTRACTOR: j.E. Frltts and Associates
BORING „ „„ SAMPLING „, _ _ ......
DIAMETER: 3.25" METHOD: 2" O.D. Split-Spoon

SHEET i OF i

BORING NO: B_n

PROJECT NO: 0(M471_01

DRILLED: 8/18/89
DRILLING u „ PJ. .METHOD: Hollow-Stem Auger
TOTAL
DEPTH:

BACKFILL MATERIAL _ T n *, A ^ + ^ 0 ± t*. ,i/wx n /* *. ..Awn MFTHOD: Type J Portland Cement and Bentonlte (101); Pressure Grouted
tnrrrn BV. DEPTH T0
LOGGED BY: E   STATIC WATER: N/A FT. BELOW GRADE
REMARKS:

LITHOLOGIC
INTERVAL

0-6.5'

6.5-14'

141

SAMPLE
INTERVAL

1-3'

3-5'

5-7'

7-9'

9-11'

13-151

SPOON BLOWS

18.20,19.1

7.10.7.10,

4,4.4,8

7.6.4,4

1.1/12, 1

1/18.2

RECOV-
ERY

18"

18"

12"

0"

6"

6"

CLASSIFICATION

CLAYEY SILT (ML): Some medium sand, little
fine to very fine sand; trace angular schist
clasts (1/8-1/2"); yellow-brown moderately
plastic matrix, red-brown clasts; dry.

SAND (SM): Medium, some fine sand, little
very fine sand, angular schist clasts
(1/8-1/2"); micaceous, yellow brown to
red-brown; wet at 7' .

END OF BORING. Limestone bedrock.

(b) (4)



BCM TEST BORING LOG
SHEET 1 OF 1 ;

BORING NO: B.12

PROJECT: Christiana Metals Corp. Groundwater Investigation PROJECT NO: 00-6471-01

BORING LOCATION:
inside or piant, adjacent to soumeast
corner of degreaser DRILLED: 8/18/89

DRILLING CONTRACTOR: J.E. Frltts and Associates METHOD1:6 Hollow-Stem Auger
BORING
DIAMETER: 3.25" SAMPLING

METHOD: 2" O.D. SpHt-Spoon TOTAL
DEPTH

ANnKMFTwnrvTERIAL Type I Portland Cement and Bentonite (10X); Pressure Grouted
LOGGED BY: DEPTH TO

STATIC WATER:N/A FT. BELOW GRADE
REMARKS:

LITHOLOGIC
INTERVAL

SAMPLE
INTERVAL SPOON BLOWS RECOV-

ERY CLASSIFICATION

0-6.5'

6.5-9'

9'

1-3'

3-5'

5-7'

7-9'

7.9,10,15

13,14.17,1!

3.4.4.4

4.4.3,4

0"

12"

12"

18"

CLAYEY SILT (ML): Some fine sand, little to
trace angular schist clasts (1/8-3/4" yellow-
)brown moderately plastic matrix, red-brown
clasts; dry.
SAND (SM): Medium, some fine sand, little
very fine sand; micaceous; red-brown; wet
at 7'.

END OF BORING

(b) (4)



BCM WELL DRILLING LOG
WELL NO:

SHEET 1 Ofc 1

PROJECT: Christiana Metals Corp. Groundwater Investigation PROJECT NO: 00-6471-01

WELL LOCATION: AdJacent to west end of Plant alon9 F 'L< DATE(S)
DRILLED

8/4/89

DRILLING CONTRACTOR: C.S. Garber and Sons, Inc. DRILLING
METHOD

Air Percussion
BORING
DIAMETER:

8.5" SAMPLING
METHOD:

N/A SAMPLE
INTERVAL:

LOGGED BY:  TOTAL
DEPTH:

15

SCREEN SIZE
AND MATERIAL:

0.020" slot, 4N I.D. schedule 40 PVC SCREENED
INTERVAL:

5-15

CASING SIZE 4" I.D. schedule 40 PVC
AND MATERIAL:

CASED
INTERVAL:

0-5'

GRAVEL
PACK SIZE:

Jessie Morle silica sand PACKED 4-15
INTERVAL:

GROUT TYPE: Type I Portland cement and Bentonite GROUTED
INTERVAL:

GROUTING Pressure grout
METHOD:

BENTONITE
SEAL:

3-4'

DEVELOPMENT Centrifugal pump
METHOD: ___ ____

TIME: 30 mlns. ESTIMATED
YIELD:

25 gpm

STATIC
WATER DEPTH:

2.6' DATE: 8/10/89 REFERENCE: Top of PVC

FMARKS- A hollow-stem auger rig equipped witn a
e iftrst four feet of the hole.

z-lncn O.D. split-spoon completed

LITHOLOGIC
INTERVAL

SAMPLE
INTERVAL SPOON BLOWS RECOV-

ERY
(IN.)

CLASSIFICATION OF MATERIALS

0-T

1-4'

0-2'

2-4'

. 12,9,14 |I8"

9,9.8.10

4-15'

15'

2"

FILL: Limestone gravel and sand.
SILTY SAND (SM): Fine, some very fine
sand, little clay, trace to little angular
carbonate clasts (1/8-1/4"); grey brown
matrix, moderately plastic, orange-brown to
grey clasts; dry.
Limestone

END OF BORING. Limestone bedrock.

(b
) 
(4
)



BCM WELL DRILLING LOG
WELL NO: MM-11
SHEET OF:

PROJECT: Christiana Metals Corn. Gronndwater PROJECT NO:
00-6471-01

wPti LOCATION- *<U»cent to midpoint of plant alongWELL LOCATION. f1rg
DATE(S)
DRILLED 8/2/89

DRILLING CONTRACTOR: C.S. Garfaer and Sons. Inc.
DRILLING
METHOD Hollow-Stem Auaer

BORING
DIAMETER: 6.25"

SAMPLING
METHOD: 2" P.P. spllt-sponn

SAMPLEINTERVAL: 4'
LOGGED BY: TOTAL

DEPTH: ifi-
SCREEN SIZE
AND MATERIAL: 0.020" slot, 4" I.D. schedule 40 PVC

SCREENED
INTERVAL: 6-16

CASING SIZE
AND MATERIAL: 4" I.D. schedule 40 PVC

CASED
INTERVAL: 0-6'

GRAVEL
PACK SIZE: Jessie Morle #1 silica sand PACKED

INTERVAL: 4-16'

GROUT TYPE: Type j Portland Cement and Bentonlte (101) GROUTED
INTERVAL: 0-2'

GROUTING
METHOD: Pressure grout

BENTONITE
SEAL: 2-4'

DEVELOPMENT
METHOD: Centrifugal pump TIME: 1 hour ESTIMATED

YIELD: gpm
STATIC
WATER DEPTH: 9.41 DATE: s/10/89 REFERENCE: Top of PVC
REMARKS:

LITHOLOGIC
INTERVAL

SAMPLE
INTERVAL SPOON BLOWS RECOV-

ERY
( I N . )

CLASSIFICATION OF MATERIALS

0-1

1-10'

10-15.5'

5.5-17'

0-2'

4-6'

8-101

10-12'

12-14'

14-16'

16-18'

J,7,12,14

i,10,11,13

3,6,5,6

.2,1.2

.4.3.2

.1.2.4

,31/3"

4"

8"

2"

2"

2"

EILL: Limestone gravel and sand.

CLAYEY SAND (SC): Fine, some very fine
sand, little silt, trace weathered angular
schist clasts (1/8-1/4"). yellow-brown
moderately plastic matrix; gray-blue
clasts; dry.

SILTY SAND (ML): Fine, some very fine sand,
micaceous, trace schist clasts (1/8") grey-
black; wet at 13'.
CLAYEY SILT (CD: Trace very fine sand,
trace angular schist clasts (1/2-1") yellow-
brown matrix, grey-brown clasts. wet.

END OF BORING. Limestone bedrock.

__ a _

(b) (4)



BCM
<**$*

WELL DRILLING LOG

PROJECT- Christiana Metals Corp. Groundwater Investigation
Arijaront t-n past end of nlant alona

WELL LOCATION: fire lane

DRILLING CONTRACTOR: C.S. Garber and Sons, Inc.

BORING fi 2«5» (SAMPLING
DIAMETER: °'" (METHOD:

2" O.D. spllt-spoo

LOGGED BY: 

XSB'iSM'&L: °-020" s lot- 4" I'D'
CASING SIZE 4" I.D. schedule 40
AND MATERIAL:
GRAVEL Jessie Morle #1 silica
PACK SIZE:

schedule 40 PVC

PVC

sand

GROUT TYPE: T^Pe I Poi"tland Cement and Bentonlte (101)

GROUTING Pressure grouted
METHOD:
DEVELOPMENT Centrifugal pump
METHOD:
STATIC 9.2*
WATER DEPTH:
REMARKS:

LITHOLOGIC
INTERVAL

0-1 '

1-7'

7-8.5'

8.5-10'

SAMPLE
INTERVAL

0-2'

2-4 '

4-6'

6-8'

8-10'

10-12'

SPOON BLOWS

12,11,10.10

5,8,8,12

5,6,5,6

2,3.3,5

8,14,9,3

1/24"

TIME: ' hour

DATE: 8/10/89

RECOV-
ERY

(IN.)

14"

18"

8"

14"

18"

24"

WELL NO: MW~12

SHEET 1 OF: 2

PROJECT NO: 00-6471-01

DATE(S) 8/3/89
DRILLED
DRILLING Hollow-Stem Augei
METHOD
.SAMPLE Continuous
INTERVAL :
TOTAL 21 '
DEPTH:
SCREENED 8-21 '
INTERVAL:
CASED 0-8'
INTERVAL:
PACKED 6-21 '
INTERVAL:
GROUTED °-4'
INTERVAL:
B6NTONITE 4-6'
SEAL:
ESTIMATED <1 9Pm
YIELD:

REFERENCE: T°P Of PVC

CLASSIFICATION OF MATERIALS

FILL: Gravel and sand

CLAYEY SILT (ML): Some very fine sand,
trace angular schist clasts (1/8-1/2")
yellow-brown matrix, blue-grey clasts; dry,

SILTY CLAY (CD: Trace verv fine sand.
trace angular schist clasts (1/8"); yellow-
brown, very plastic matrix; moist.

CLAYEY GRAVEL (GO: anaular schist clasts
(1/2-1"); little very fine sand; micaceous;
yellow-brown moderately plastic matrix; dry.

(b) (4)



WELL NO. MW-12

LITHOLOGIC
INTERVAL

SAMPLE
INTERVAL SPOON BLOWS RECOV-

ERY
(in.)

CLASSIFICATION

10-21' 12-14'

14-16'

16-181

18-20'

20-32'

4,1,2,8

2,3.10,17

2/24"

1,7.1/12"

50/0"

24"

2"

24"

0"

21'

CSMJ: rieaium, some coarse sana,
Httle fine sand, trace clay and silt,
trace angular schist clasts (1/8-1/4"),
micaceous, gray-brown; wet; weathered
schistose grains.

Augered to 21'.
END OF BORING. Limestone bedrock.



BCM WELL DRILLING LOG

PROJECT:
rhH^-Mana Metal* (Virp. ftrnimriwa+or Tnvos-Hnatlnri

WELL LOCATION: Offq1te af wpci. pn

DRILLING CONTRACTOR:

BORING (SAMPLING
DIAMETER: q 5" I METHOD:

d of Taylor Rental

anri <lnn« , Tnr _

N/A

LOGGED BY: p 

SCREEN SIZE
AND MATERIAL: 0.020" slot. 4" I.D.schedule 40 PVC
CASING SIZE
AND MATERIAL: 4" I.D. schedule 40 PVC
GRAVEL
PACK SIZE: Jessie Morle #1 silica sand

GROUT TYPE: TyM x Port1and cement and Bentonlte (101)
GROUTING
METHOD: Pressure grouted
DEVELOPMENT
METHOD: Submersible oumo
STATIC
WATER DEPTH: 10.0'

TIM* 1 hour
OATE: 8/10/89

WELL NO: MU ^

SHEET OF:

PROJECT NO: nn-fiA7i-m
DATE(S)
DRILLED R/7/ f tQ
DRILLING
METHOD Air Porrncclnn
SAMPLE
INTERVAL: M/A
TOTAL
DEPTH: T7'
SCREENED
INTERVAL: 27-37-
CASED
INTERVAL: 0»27'
PACKED
INTERVAL: 25-37'
GROUTED
INTERVAL: 0-23 '
BENTONITE
SEAL: 23-25'
ESTIMATED
YIELD: <1 com

TOD of PVC
REMARKS' For description of llthology from 0-15' see log for MN-14.

LITHOLOGIC
INTERVAL

0-15'

15-37'

37'

SAMPLE
INTERVAL SPOON BLOWS RECOV-

ERY
(IN.)

CLASSIFICATION OF MATERIALS

Overburden (see MW-14 log)

Limestone bedrock: void from 27-28' (first
water)

END OF BORING

(b) 
(4)



BCM WELL DRILLING LOG

PROJECT*
Christiana Metals flnrp firnnnriwater TnvpfMgaHnr

uuei i i nnATinw. OffsHe adjacent to MH-13 at west end ofWELL LOCATION. Javlor Rflntal

DRILLING CONTRACTOR: .... . .C.S. Garber and Sons. Inc.
BORING SAMPLING
DIAMETER: 6.25" METHOD: 2« Q.n. «pl1t_«pnni

LOGGED BY: 
SCREEN SIZE
AND MATERIAL: 0.020" slot. 4" 1.0. schedule 40 PVC
CASING SIZE
AND MATERIAL: 4" I.D. schedule 40 PVC
GRAVEL
PACK SIZE: Jessie Morle #1 silica sand
GROUT TYPE: Type j Port1and Cement an(j Bentonlte (10X)
GROUTING
METHOD: Pressure grouted
DEVELOPMENT T|ME.
METHOD: Centrifugal pump " 1 hour
STATIC IDATE-
WATER DEPTH: 15.0' |DATE- 8/10/89
REMARKS:

LITHOLOGIC
INTERVAL

0-10'

10-15'

15'

SAMPLE
INTERVAL

5-7'

10-12'

15-17'

SPOON BLOWS

4,8,10,12

2,1,1.3

50/0"

RECOV-
ERY

CIS.)

6"

12"

WELL NO: '""^

SHEET OF:1

PROJECT NO: nn-fiA7i-m
DATE(S)
DRILLED 8/7/89
DRILLING
METHOD Hollow-Stem Au^er
SAMPLE
INTERVAL: 5-
TOTAL
DEPTH: is1

SCREENED
INTERVAL: 5-15'
CASED
INTERVAL: CU51

PACKED
INTERVAL: 3-15'
GROUTED
INTERVAL: 0-2'
BENTONITE
SEAL: 2-3'
ESTIMATED
YIELD: <1 qpm

REFERENCE: Top Qf pVQ

CLASSIFICATION OF MATERIALS

CLAYEY SILT (ML):
Httle angula
yellow-brown
dry.

SAND CSM): M
silt to clay,
brown-grey; w

END OF BORING

r schl
natr! x

edlum,
moder

Bt.

. Llm

Some very fine sand,
st clasts (1/8-1/4")
, moderately plastic;

some fine sand, little
ate to low plasticity;

estone bedrock.

(b) 
(4)



BCM WELL DRILLING LOG

PROJECT:
Christiana Metals Corp. fcrnundwarpr Investigation

WELL LOCATION: Offs1tfi at east end of Taylor pental

DRILLING CONTRACTOR: . - - . . ,C.S. Garner and Sons. Inc.
BORING (SAMPLING
DIAMETER: 8.5" I METHOD: N/A

LOGGED BY:  

SCREEN SIZE
AND MATERIAL: 0.020" slot. 4" I.D. schedule 40 PVC
CASING SIZE
AND MATERIAL: 4" I.D. schedule 40 PVC
GRAVEL
PACK SIZE: Jessie MoHe #1 silica sand
GROUT TYPE: Type r Portland Cement and Bentonlte (101)
GROUTING
METHOD: Pressure grouted with tremmle
DEVELOPMENT ^ u T|ME.METHOD: Submersible pump •""*• 1 hour

WELLNO: U.IR
SHEET OF:i i

PROJECT NO: m_fiA?1_nl

DATE(S)
DRILLED 8/7/89
DRILLING
METHOD Air Percussion
SAMPLE
INTERVAL: N/A
TOTAL
DEPTH: 7R'
SCREENED
INTERVAL: 68-78'
CASED
INTERVAL: 0-68'
PACKED
INTERVAL: 66-78 '
GROUTED
INTERVAL: 0-64'
BENTONITE
SEAL: 64-66"
ESTIMATED
YIELD: 2-3 gpm

WATER DEPTH: 0.04' |DATE: 8/10/89 REFERENCE: Top Qf pv(;

REMARKS: For descr1pt1on of Hthology see log for MH-16.

LITHOLOGIC
INTERVAL

0-21 '

21-78'

78'

SAMPLE
INTERVAL

SPOON BLOWS RECOV-
ERY

(IN.)
CLASSIFICATION OF MATERIALS

Overburden (see MH-16 log).

Limestone bedrock: void at 68 to 69-feet
(first water).

END OF BORING

-If-

(
b
) 
(
4
)



BCM WELL DRILLING LOG

PROJECT* Christiana Metals Corp. Groundwater Investigation
uuei i , nr»*Tinij. Off site adjacent to MW-15 at east endWELL LOCATION. Qf Tavlor Rfintal

DRILLING CONTRACTOR: - . r ,L.a. burner
BORING SAMPLING
DIAMETER: fi . 25" METHOD:

and Sons. Inc.

2M O.D. snllt-snnon

LOGGED BY:  

SCREEN SIZE
AND MATERIAL: 0.020" slot. 4" I.D. schedule 40 PVC
CASING SIZE
AND MATERIAL: 4" I.D. schedule 40 PVC
GRAVEL
PACK SIZE: Jessie Morle #1 silica sand
GROUT TYPE: Type j portiand Cement and Bentonlte (101)
GROUTING
METHOD: Pressure grouted
DEVELOPMENT ...... .
METHOD: Centrifugal pump
STATIC
WATER DEPTH: 7.51

REMARKS:

LITHOLOGIC
INTERVAL

0-10. 51

10.5-15'

15-17'

17-21'

21'

SAMPLE
INTERVAL

5-7'

10-12'

15-17'

20-22'

SPOON BLOWS

4,7.18.15

1.2,1.3

1/24"(H.O.H,

1,2,1.1

TIME: 1 hour

WELL NO: ^

SHEET OF:

PROJECT NO: ^7,_m

DATE(S)
DRILLED 8/8/89
DRILLING
METHOD Hollow-Stem Auger
SAMPLE
INTERVAL: 5-
TOTAL
DEPTH: 21 '
SCREENED
INTERVAL: 7-21 •
CASED
INTERVAL: 0-7'
PACKED
INTERVAL: 5-21 '
GROUTED
INTERVAL: 0-3*
8ENTONITE
SEAL: 3-5'
ESTIMATED
YIELD: <1 qpm

DATE: a/10/89 REFERENCE: Top of pvc

RECOV-
ERY

UN.)

18"

20"

) 24"

18"

CLASSIFICATION OF MATERIALS

CLAYEY SILT <CL>:
clasts (1/8-1/4");

CLAYEY SILT (CD:
highly plastic; ora

SILTY SAND ($M>: T
schist clasts (1/8-

LIMESTONE BEDROCK:

END OF BORING

Trace angular schist
damp; grey mottling.

Trace very fine sand,
nge-grey mottling; wet.

race to little angular
1/2"); brown-grey; wet.

Heathered limestone.

(
b
) 
(
4
)



BCM

APPENDIX B

HEALTH AND SAFETY PLAN



BCM

HEALTH AND SAFETY PLAN

FOR

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

JUNE 27, 1989

BCM PROJECT NO. 00-6471-01

PREPARED BY:

SENIOR HEAttH AND SAFETY SPECIALIST

AND

(b) (4)

(b) (4)



BCM
1.0 BACKGROUND

SITE: Bishop Tube Facility__________

LOCATION: Frazer. Pennsylvania

PROJECT DESCRIPTION: Groundwater Investigation

PROPOSED STARTUP DATE: 7/6/89 PROJECTED LENGTH OF HQRK: 3 weeks

FACILITY DESCRIPTION: The facility Is a redraw mill that fabricates

speciality Items In the stainless steel tubing field.___________

Unusual Features (containers, buildings, underground tanks, dikes, power
lines, terrain, etc.)
Underground and overhead utilities and close proximity to railroad power

lines. _______________________________

Status: (X) Active
( ) Inactive

Overall Hazard 1s: High:_______ Moderate:.
(See Section 2.2) Low :_______ Unknown :.

Site History (worker or non-worker Injury; complaints from public; prev-
ious agency action):

In Mav of 1988. BCM performed a qroundwater quality Investigation at the
Bishop Tube facility. Results of the Investigation Indicate that Bishop
Tube Is the apparent source of trlchloroethene (TCE) and
1.1 .l-tr1chloroethane (TCA) contamination.



2.0 SCOPE OF NORK

BCM Engineers Inc. (BCM) has
Corporation to perform additional
facility located 1n Frazer,
1nvest!gatlon 1s to further
contamination. BCM will oversee
monitoring wells. Three shallow
the north side of the plant with

been retalned by Chrlstlana Metals
Investigative tasks at the Bishop Tube
Pennsylvania. The purpose of the

de11neate sol 1 and groundwater
the Installation of five groundwater
monitoring wells will be Installed on
a cluster of two wells, one shallow and

one deep Installed on the northeast side of the facility close to the
small stream and one cluster of a deep and shallow well approximately
midway 1n front of the plant. All shallow wells will be drilled using
hollow stem augers and the deep wells drilled utilizing air rotary. Soil
sampling will be performed continuously using split spoon samplers. In
addition, BCM will perform groundwater
Installed monitoring wells.

sampling of all existing and newly

2.1 PERSONNEL INVESTIGATING SITE

Name: _______

______

Position: Project Geologist

Field Geologist

(b) (4)

(b) (4)



BCM

2.2 HAZARD EVALUATION

The following substances have been detected 1n groundwater samples
collected at the site. The primary hazards of each are Identified.

Chemical

OSHA PEL
ACGIH TLV
ACGIH STEL
NIOSH IDLH Primary Hazards

CHLOROFORM
CAS: 67-66-3

CHLOROETHANE
(ETHYL CHLORIDE)

CAS: 75-00-3

1.1 DICHLOROETHANE
CAS: 75-34-3

1,2 DICHLOROETHANE
(ETHYLENE DICHLORIDE)

CAS: 107-06-2

1.1-DICHLOROETHYLENE
(VINYLIDENE CHLORIDE)
CAS: 75-35-4

PEL: 2 ppm
TLV: 10 ppm
STEL: None
IDLH: None

CA

PEL: 1,000 ppm
TLV: 1,000 ppm
STEL: None
IDLH: 20,000 ppm

PEL: 100 ppm
TLV: 200 ppm
STEL: 250 ppm
IDLH: None

PEL: 1 ppm
TLV: 10 ppm
STEL: 2 ppm
IDLH: None

CA

PEL: 1 ppm
TLV: 5 ppm
STEL: 20 ppm
IDLH: None

Poison to humans by 1n-
gestlon and Inhalation.
Human central nervous
system (CNS) effects and
systemic effects.
Moderately toxic by
Ingestlon and Inhalation
routes. An Irritant to
skin, eyes, and mucous
membranes.
Moderate toxlclty by
Ingestlon. Explosive
when exposed to heat.
Dangerous when heated to
decomposition; It emits
phosgene fumes. Color-
less liquid.

Toxic by Ingestlon,
Inhalation, and skin
absorption. Strong Irri-
tant to eyes and skin.
A carcinogen. Colorless
liquid. Flammable, dan-
gerous fire risk, explo-
sive limits 1n air 6-161,

Poison by Inhalation and
1njest1on. An experimen-
tal carcinogen and
mutagen by skin contact.
Inhalation, and other
routes. A dangerous fire
hazard when exposed to
heat and flames.



BCM
Hazard Evaluation
Continued (Page 2)

Chemical

OSHA PEL
ACGIH TLV
ACGIH STEL
NIOSH IDLH Primary Hazards

1,2 DICHLOROETHENE
CAS: 540-59-0

METHYLENE CHLORIDE
CAS: 75-09-2

PEL: 200 ppm
TLV: 200 ppm
STEL: None
IDLH: 4.000 ppm

PEL: 500 ppm
TLV: 175 ppm
STEL: None
IDLH: None

CA

TETRACHLOROETHENE
(PCE)
CAS: 127-18-4

1,1,1-TRICHLOROETHANE
(METHYL CHLOROFORM)
CAS: 75-55-6

TRICHLOROETHENE
(TCE)
CAS: 79-01-6

PEL: 25 ppm
TLV: 50 ppm
STEL: 200 ppm
IDLH: None

PEL: 350 ppm
TLV: 350 ppm
STEL: 450 ppm
IDLH: 1.000 ppm

PEL:
TLV

STEL;
IDLH;

50 ppm
50 ppm
200 ppm
None
CA

Toxic by Inhalation,
tngestlon, and skin con-
tact; Irritant. Narcotic
In high concentra-
tions. Flammable,
dangerous fire risk.

Moderately toxic by
Inhalation and other
routes; poison by Inges-
tlon and Intervenous
routes. Blood and cen-
tral nervous system
(CNS> effects by Inhala-
tion. An eye and skin
Irritant. A suspect
human carcinogen. Nar-
cotic, dizziness, nau-
sea, dermatitis.

Toxic by Inhalation.
Ingestlon, or repeated
skin contact. Exposure
to high concentrations
can cause Irritation to
eyes, nose, and throat.
Colorless liquid.

Toxic by Inhalation. A
moderate skin and severe
eye Irritant. CNS
effects. Narcotic 1n
high concentrations.
Colorless liquid.

Non-flammable. CNS
depressant. Skin and eye
Irritant. Ch1 oroform-
Hke odor. Suspect
animal carcinogen.
Toxic by Inhalation.



BCM
Hazard Evaluation
Continued (Page 3)

Chemical

OSHA PEL
ACGIH TLV
ACGIH STEL
NIOSH IDLH Primary Hazards

TRICHLOROFLUOROMETHANE
CAS: 75-69-4

VINYL CHLORIDE
CAS: 75-01-4

PEL:
TLV;
STEL;
IDLH:

PEL:
TLV:
STEL:
IDLH:

1,000 ppm (cell) High concentrations cause
1,000 ppm (cell) narcosis and anesthesia.
None Dangerous when heated to
4,500 ppm decomposition; It emits

toxic fumes.
1 ppm
5 ppm
5 ppm
None
CA

A human brain carcinogen
A severe Irritant by
Inhalation to skin, eyes
and mucous membranes.
Causes skin burns by
rapid evaporation and
consequent freezing.

OSHA PEL - Occupational Safety and Health Administration Permissible
Exposure Limit for an 8-hour time-weighted average.

ACGIH TLV - American Conference of Governmental Industrial Hyg1en1sts
Threshold Limit Value for an 8-hour time-weighted average.

ACGIH STEL - American Conference of Governmental Industrial Hyg1en1sts
Short Term Exposure Limit for a !5-m1nute time-weighted
average.

NIOSH IDLH . National Institute for Occupational Safety and Health
Immediately Dangerous to Life or Health Concentration

CA - NIOSH has Identified numerous chemicals that they recommend
shall be treated as potential human carcinogens.

• NOTE: Material Safety Data Sheets can be obtained by request from
the BCM Information Center upon contacting the BCM Safety
Department.

The following additional hazards are expected onslte:
Caution must be given to overhead and underground utilities



BCM
2.3 PERSONNEL PROTECTIVE EQUIPMENT

LEVEL OF PROTECTION

B ( ) C ( > D (X) Location/Activity: SHALLOH MONITORING NELL
INSTALLATION

The drilling of all shallow wells win be Initiated at Level D
respiratory protection wllth the associated dermal protection. See
Section 2.4 for action level requirements.

B ( ) C <X> D < ) Location/Activity: DEEP MONITORING HELL
INSTALLATION

The drilling of both deep wells will be Initiated at Level C respiratory
protection with the associated dermal protection. Level C Is required
due to the potential release of volatile organic compounds caused bv air
rotary drilling. A downgrade to Level D respiratory protection will be
permitted If the action level 1s not exceeded. See Section 2.4 for
action level requirements.

B ( ) C ( ) D (X) Location/Activity: MONITORING HELL SAMPLING

The level of protection to be utilized during monitoring well sampling
will be directly dependant on the level used to Install the wells.
However. It Is anticipated that Level D will be utilized during sampling
with continuous monitoring of the workers' breathing zone. See Section
2.4 for action level reaulrments.

B < > C (X) D < ) Location/Activity: DECONTAMINATION OF HEAVY
EQUIPMENT

Heavy equlornent that comes 1 n contact wl th potentlal1y contamlnated
materials must be decontaminated at Level C respiratory and dermal
protection. If volat11e oroanlc concentrations are not detected above
the set action levels, decontamination will be performed using a splash
shield with dermal protection.



BCM
RESPIRATOR < ) N/A

(X) Full-Face Respirator (Level C)
(MSA Cartridge GMC-H)

( ) Self-Contalned
Breathing Apparatus

( ) Airline Respirator

< ) Half-Face Respirator
(MSA Cartridge ___)

( ) Escape Mask

NOTE: GMC-H • organic vapor/add gas/high efficiency participate filter
See Attachment A for respirator Inspection check list and positive
negative fit test'nrocedures.__________________________

CLOTHING ( ) N/A

( ) Tyvek Coverall

(X) Polycoated Tyvek Coverall

( ) Saranex Coverall

NOTE: ______________

< ) Fully Encapsulating Suit

( ) Chemical-Resistant Splash Suit

( ) Other ________________

HAND PROTECTION ( ) N/A

(X) Underaloves Latex

( ) Gloves __
Type

Type

FOOT PROTECTION ( ) N/A

(X) Safety Horkboots/Shoes

(X) Disposable Overboots

<X> Overgloves N1tr11e
Type

< ) Other__________

( > Heavy Outer Boots

( ) Other ______



BCM
HEAD. EYE. & HEARING ( ) N/A

(X) Hard Hat

<X) Hearing Protection (as needed)

( ) Chemical Splash Goggles

(X) Safety Glasses (NIOSH or ANSI
approved)

(X) Face Shield (Decontamination)

NOTE: Safety glasses must be worn 1f eye protection 1s not afforded bv a
fu11-face resplrator. _____ ________________

2.4 MONITORING EQUIPMENT ( ) N/A

(X) Photolonlzatlon Detector (HNu PI-101)

(X) Flame lonlzatlon Detector (Century Organic Vapor Analyzer)

(X) Combustible Gas/Oxygen/Hydrogen Sulflde Meter (MSA Model 361)

( ) Radiation Meter <Ludlum Model 3 Survey Meter)

( ) Detector Tubes (Type - _________________________

< ) Other:____________________________________

NOTE: Real-time monitoring of volatile orqanlcs will be performed using
an HNu PI-101 nhotolonlzatlon detector or an OVA 128 flame
1on1zat1on detector. At anv time If sustained organ1c
concentrations exceed 5 ppm above background levels In the
workers' breathing zone during Level D activities, an upgrade to
Level C will be warranted. If sustained volatile organic
concentrations exceed 50 ppm above background levels In the
workers' breathing zone for Level C activities, an upgrade to
Level B will be warranted. Monitoring will also be performed
using the MSA 361 Q2/LEL/H2S meter during drilling
activities. If concentrations detected exceed 25 percent of the
LEL. all work will stop and the site conditions re-evaluated. In
addltlon. a background readlng w i l l be col 1ected wlth each
Instrument. A background area 1s defined as an area free of
site-generated airborne contaminants. This area will be located
unwind of the work area. All Instruments will be calibrated and
operated In accordance with manufacturer's specifications.
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3.0 DECONTAMINATION PROCEDURES

Personnel and equipment leaving the Exclusion Zone (work area) shall be
thoroughly decontaminated. The minimum Level C decontamination pro-
tocol shall be used with the following decontamination stations:

1. Equipment drop
2. Glove wash

3. Glove rinse

4. Boot wash

5. Boot rinse

6. Protective clothing removal

7. Respirator removal
NOTE: The above wash and rinse stations mav be eliminated If a total

dlsposable outf1t 1s utlllzed: however. protectlve clothlno
removal shall be performed as stated above.

Clothing known to be contaminated should be contained and left onslte for
proper disposal alo.ng with decontamination solutions. All equipment
coming In contact with contaminated soil or groundwater must be properly
decontaminated before leaving the site. See Attachment B for respirator
sanitizing procedures.

The following decontamination equipment 1s required:

Tubs, buckets, brushes, llaulnox. soraver. and trash baas.

3.1 EQUIPMENT

Heavy equipment that comes 1n contact with contaminated materials must be
cleaned by approved means before leaving the site. Heavy equipment
decontamination shall be performed by the Contractor at the designated
washdown station using approved means (water and/or steam). Level C
personal protection wi l l be used while decontaminating the equipment.
Section 2.3 lists the dermal protection to be utilized for this task.
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4.0 GENERAL WORK REQUIREMENTS

All BCM personnel must comply with the following requirements:

1. Satisfy the medical surveillance requirements as listed 1n
29 CFR Part 1910.120 Hazardous Haste Operations and
Emergency Response, Final Rule

2. Receive appropriate safety training (29 CFR Part 1910.120)

3. Complete 3 days of prior fleldwork under a qualified
supervisor

4. Review the HASP and are fully aware of the requirements In
the plan

5. Dressed out In accordance with the task-specific plans

6. No eating, drinking, smoking, or gum or tobacco chewing 1s
allowed In the work zone

7. Hash hands and face before leaving the work area. Indivi-
duals will shower, as soon as possible, after leaving the
Job site at the end of the day

8. Contact with contaminated surfaces or surfaces suspected of
being contaminated should be avoided while the worker 1s
unprotected. In the event that protective clothing 1s
ripped or torn, work Is to stop and the protective clothing
removed and replaced as soon as possible. In the event of
dlnjct skin contact, the affected area Is to be washed
Immediately with soap and water

9. Any person under a physician's care, taking medication, or
those who experience allergic reactions must Inform the
Health and Safety Officer

All personnel entering areas requiring Level B or C protection shall:
1. Be respirator fit-tested (within previous 6 months). Docu-

mentation must be provided to show respirator size, model,
and manufacturer.

2. Be cleanly shaven
3. Have been trained 1n the level of respiratory protection

being used at the site

4. Work In a minimum of a two-person team with a line of sight
to a third person (Level B)
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4.1 CONTRACTOR

This provision Imposes upon the contractor the responsibility for the
health and safety of his employees and others while performing work on
the site.

- The contractor shall satisfy all federal, state, and local
statutes, regulations and ordinances regarding health and safety.
Including the most recent OSHA standards which are specifically
referenced.

- Contractor shall review the HASP and attend a safety briefing
given by BCM and sign the Approval/Sign Off format found 1n the
back of the HASP prior to site entry.

- Contractors shall supply the necessary safety equipment (as
outlined by this Health and Safety Plan [HASP]) for their crews.
BCM 1s not responsible for contractor safety equipment.
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5.0 SITE ENTRY AND EXIT PROCEDURES

Startup

1. Team briefing to review Intended dally operations and
safety procedure update

2. Dally check of all monitoring and safety equipment

3. Personnel dress out and team proceeds to the work area
Shutdown

1. All personnel exit from the work zone and decontaminate

2. Ensure that the work area and all equipment are secured
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6.0 VISITOR PROTOCOL

All visitors who proceed downrange 1n the Work Area must comply with the
following requirements and those set forth In Section 4.0.

1. Visitors must have reviewed the site-specific HASP and must
agree to comply with the guidelines set forth 1n this plan

2. Visitors will be limited to Level D work areas

3. Visitors must be escorted by onslte personnel



7.0 HEAT EXPOSURE

7.1 HEAT STRESS

Heat stress 1s a major hazard, especially for workers wearing protective
clothing. Depending on the ambient conditions and the work being per-
formed, heat stress can occur very rapidly - within as little as
15 minutes. The key to preventing excessive heat stress Is educating
personnel on the hazards associated with working 1n heat and the benefits
of Implementing proper controls and work practices.
7.1.1 Heat Rash

Heat rash (prickly heat) may result from continuous exposure to heat or
humid air where the skin remains wet due to lack of evaporation, sweat
ducts become plugged, and a skin rash appears. This uncomfortable rash
can be prevented by resting In a cool place during breaks and by good
dally personal hygiene.
7.1.2 Heat Cramps

Heat cramps are muscular spasms, usually In abdomen or limbs due to loss
of salt following profuse sweating. The drinking of large quantities of
water tends to dilute the body's fluids, while the body continues to lose
salt.
First Aid:

1. Apply warm moist heat and pressure to reduce pain

2. Glva electrolyte drinks by mouth
7.1.3 Heat Exhaustion

Caution: Persons with heart problems or on a "low sodium" diet who work
1n hot environments should consult a physician about what to do under
these conditions.

Heat exhaustion 1s a result of overexertlon In hot or warm weather. It
1s highly possible for an onslte worker to experience heat exhaustion due
to the use of worker protective coveralls, boots, gloves, and respiratory
protection, even If ambient temperatures are mild.
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Symptoms:

1. Pale, clammy skin

2. Profuse perspiration

3. Neakness

4. Headache

5. Nausea

First Aid:

1. Get victim Into shade or cooler place

2. Immediately remove any protective clothing

3. Victim should drink plenty of fluids

4. Victim should lie down with feet raised

5. Fan and cool victim with wet compresses

6. If vomiting occurs, transport to hospital

7. Victim should rest for a few days

Prevention:

1. If possible, schedule work for early morning or evening
during warm weather

2. Work In shifts; limit downrange time of personnel and fol-
low with frequent breaks

3. Have cool liquids at Exclusion Zone border for downrange
personnel to continuously replace body fluids

4. The HSO or deslgnee should continually monitor personnel
for signs of heat stress

7.1.4 Heat Stroke

The body's temperature control system that causes sweating stops func-
tioning correctly 1n the case of heat stroke. Brain damage and death may
occur 1f body core temperature 1s extremely elevated and Is not reduced.
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Symptoms:

1. Flushed, hot dry sK1n

2. High body core temperature (ilOS'F)

3. Dizziness

4. Nausea

5. Headache
6. Rapid pulse
7. Unconsciousness

First Aid:

Immediately take precautions to cool body core temperature by removing
clothing and sponging body with alcohol, or cool water, or placing In tub
of cold water until temperature Is lowered sufficiently <102*F). Stop
cooling and observe victim for 10 minutes. Once temperature remains
lowered, dry person off. Use fans or air conditioning. If available. Do
not give the victim stimulants. Transfer to medical facility.
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8.0 DRILLING SAFETY

The drilling contractor Is required to comply with all local, state, and
federal regulations regarding the safe operation of a drill rig. The
following Items serve as guidelines for drilling operations.

1. Prior to drilling, adequate site clearing and leveling
should be performed to accommodate the drill rig and sup-
plies and provide a safe working area.

2. Overhead and burled utilities must be located prior to
start-up of drilling activities.

3. All onslte personnel should stand clear of the drill rig
Immediately prior to and during starting of the engine.

4. Organic vapor monitoring will be conducted continuously In
the workers breathing zone during drilling operations.

5. If Level B (A1r11ne resp!rators) 1 s utl1Ized, particular
attention should be given to the airline hose In order to
ensure that workers do not trip on the hose and that the
hose does not become entangled or severed from moving parts.

6. Immediately following the completion of drilling
operations, the entire work 'area will be monitored to
determine If vapor concentrations have returned to
background levels. If elevated levels are detected, the
source will be determined and the approprlate action w111
be taken.
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9.0 EMERGENCY CONTINGENCY PLAN

If an Incident occurs that requires declaring an emergency, all personnel
will assemble at the decontamination station for further Instruction.
Arrangement for decontamination, evacuation, and/or transport will be
made at that time. The client and the appropriate BCM personnel win be
notified of the Incident as soon as 1s practicable.

9.1 NOTIFICATION/REPORTING PROCEDURES

In the event of an emergency, Russell Levering will be notified as soon
as possible as to the nature of the Incident (vapor release, Injury,
etc.), and emergency services will be notified as needed (see Section 9.6
- Contingency Contacts).

9.2 UNEXPECTED VAPOR RELEASES

In the event that airborne contaminants migrate from the work zone and
potentially endanger unprotected personnel or the community, all onslte
activities will cease until the release 1s brought under control.
9.3 PERSONNEL INJURY

In the event of an Injury, all personnel will assemble at the decontamina-
tion station. If the Injured person Is Immobile, one or more persons
should remain nearby to provide any necessary first aid. If medical help
1s needed, the Project Geologist will summon the appropriate assistance
as outlined below, or transport as necessary. The extent of
decontamination of any Injured personnel, and those coming to his or her
aid, Is a judgement that must be made on a case-by-case basis.

While onslte activity 1s 1n progress, 1t 1s recommended that at least one
qualified person wil l be available at all times to administer first aid.
Including CPR.

If an eye or skin Injury Is chemical 1n nature (e.g., overexposure), the
following first aid procedures are to be Instituted:

- Eve Exposure - If contaminated solids or liquids gets Into
the eyes, wash eyes Immediately for 15 minutes at the
emergency eye wash station (Contamination Reduction Zone)
using large amounts of water and occasionally lifting the
lower and upper eye Uds. Obtain medical attention
Immediately.

- Skin Exposure - If contaminated solid or liquid gets on the
skin, promptly wash the contaminated skin using soap or mild
detergent and water. If sol Ids or 1Iqulds penetrate the
clothing, remove the clothing Immediately and wash the skin
using soap or mild detergent and water. Obtain medical
attention Immediately.
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9.4 EVACUATION PLAN

In the event of an onslte evacuation, the following plan will be put Into
effect:

- A signal consisting of five 1-second blasts of vehicle or air
horn will be used.

- All personnel will Immediately evacuate downwind areas and
report to the decontamination station for further Instruc-
tion.

9.5 SPILL PREVENTION AND RESPONSE

In the event of a leak or a spill, the area will be cordoned off and the
spill contained and cleaned up by authorized personnel. All materials
will be disposed of 1n a proper manner.
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9.6 CONTINGENCY CONTACTS

Agency

Fire Department

Police Department

Health Department
Poison Control Center

Hospital Emergency Room

Ambulance
State Agency Hotline

Drilling Contractor

State Police

On site Coordinator

Primary Plant Contact

Secondary Plant Contact

BCM Contact

Contact

Paoll Fire Department

Paoll Area Police Deot.

Health Department____

Poison Control______

Paoll____________

Paoll Fire Department

PAPER____________

C.S. Garber & Sons, Inc
Dennis Stoudt_______

Hest Chester Barracks

_______

Russell Levering____

George Never_______

________

Phone Number

(215) 644-1224

(215) 647-1440

(215) 344-6160

(215) 386-2100

(215) 648-1043

(215) 953-Q8QQ

(215) 270-1900

(215) 367-2861

(215) 692-2290

OnsIte_____

(215) 647-3450

(215) 647-3450

(215) 825-3800

Directions to Hospital (Emergency Route)

Paoll Hospital

Depart facility turning onto Route 30 east. Follow Route 30 East
approximately 2 to 3 miles. Paoll Hospital Is located on the left hand
side of Route 30.

(b) (4)

(b) (4)
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ATTACHMENT A
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ATTACHMENT A

MSA ULTRATWIN
INSPECTION CHECKLIST PRIOR TO FIELD USE

1. Exhalation Valve - pull off plastic cover and check valve for
debris or for tears In the neoprene valve (which could cause
leakage).

2. Inhalation Valves (two) - screw off cartridges and visually
Inspect neoprene valves for tears. Make sure that the
Inhalation valves and cartridge receptacle gaskets are In place.

3. Make sure a protective cover lens Is attached to the lens.

4. Make sure you have the right cartridge.

5. Make sure that the faceplece harness Is not damaged. The
serrated portion of the harness can fragment which will prevent
proper face seal adjustment.

6. Make sure the speaking diaphragm retainer ring Is hand tight.

7. Don the respirator and perform a negative pressure test.

POSITIVE/NEGATIVE FIT TEST PROCEDURES

The respirator must be sublected to the following tightness test before
each use:

Test respirator for leakage using a positive pressure method. Lightly
place palm over exhalation valve cover. Gently exhale. A slight
positive pressure should build up Inside the respirator. If any leakage
1s detected around the facial seal, readjust head harness straps and
repeat test until there Is no leakage. If other facial seal leakage Is
detected, the condition must be Investigated and corrected before another
test Is made. A negative pressure test may also be performed on certain
types of respirators. Lightly place palms over cartridges or filter
holders. Gently Inhale and the faceplece should collapse against the
face. The respirator must pass the tightness tests before the respirator
Is used. The respirator will not furnish protection unless all Inhaled
air Is drawn through suitable cartridges or filters.
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ATTACHMENT B
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ATTACHMENT B

PROCEDURE FOR CLEANING AND DISINFECTING RESPIRATORS

1. Remove cartridges (If of the air-purifying type) and put 1n container
provided.

2. Remove regulator of airline respirator.

3. Remove any gross contamination with water and paper towels, taking
care not to scratch the plastic lens.

4. Mix 70 ml of concentrated cleaning solution Into 3 gallons of water
In the bucket provided.

5. Soak respirator 1n solution for about 10 minutes (remove regulator If
airline respirator).

6. Dip respirator Into rinse bucket several times.

7. Rinse respirator with copious amounts of fresh water from the eye
wash station.

8. Shake excess water from respirator, dry with paper towels, ensure
that exhalation valve Is clean, dry, and operable, and place Into new
plastic bag.



HEALTH AND SAFETY PLAN
APPROVAL/SIGN-OFF FORMAT

I have read, understood, and agree with Information set forth 1n this
Health and Safety Plan and discussed In the Personnel Health and Safety
t t *» * * / Jt f+ _- .̂ Â . _^

Date

Date

Date

7/0/*?
Date

Date

Date

Personnel Health and Safety Briefing Conducted by:

Name Signature Date

(b) (4)
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BET? CONVERSE NIRPOCH 1HC
ftROUNDUATER SAMPLING FIEID DATA SHEET

Location __
Contact PtrsoK

Tea*

Date
Project m.

Plume HA.
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BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
The results nave oeen checked and authorized for release

PLEASE REMIT CHECKS TO:
BCM GoMwn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA
21M25-3800

PAOE :

CLIENT

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

BCM Number : 923863
Location : MV-10A-1.3
Client ID :

Test Description

Purgeabie Haiocarbons by  on 08/03/89
1 ,2-Dicniorobenzene
1 .3-Dicniorobenzene
1 ,4-Dicniorooenzene
Bromoform
Carbon Tetrachloride
cniorobenzene
Dibromochioromethane
Bromooichlorome thane
Chloroetnane
Chloroform
1,1-Dicnioroethane
1 ,2-Dichloroetnane
1 , 1-Dichloroethene
1 ,2-Dicnioropropane
Cis-1 ,3-Dicnioropropene
Trans-1 ,3-Dicnioropropene
eromometnane (Methyl Bromide)
cniorometnane (Methyl cnioride)
Methylene Chloride
1 , 1 ,2,2-Tetrachloroetnane
Tetracnioroetnene (PCE)

] Trans-1 ,2-Dicnioroethene
1 , 1 , 1-Tricnioroethane
1,1.2 -Tr i cnioroet nane
Tricnioroetnene (TCE)
Tricniorofluorometnane
Vinyl Chloride

solids. Total <*> by H. SHETH on 08/14/89
Total solids

Results

< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114

88.1

Date
BCM *
P.O.*
Order*

Date sampled
Date Received
sampler

units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/ Kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

t

: 08/29/89
: 00-6471-01
:
: 29200

. 08/01/89
: 08/01/89
: ES

Test Method

EPA * 8010

:..-

Std. Mtd. 809F

PAYMENT IS DUE UPON RECEIPT OF INVOICE PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown. PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
The results have Deen cnecKed and authorized for release

PLEASE REMIT CHECKS TO:
BCM Eostsfn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 194Bt
215425-3800

PAO£ :

CLIENT

BCM Numoer :
Location :
Client ID :

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

923863
MW-10A-1.3

Test Description

Date
BCM *
P.O.*
order*

Date sampled
Date Received
sampler

Results units

: 08/Z9/89
: 00-6471-01

: 39800

: 08/01/89
: 08/01/89
: £8

Test Method

comment: All appiicaoie results for this
sample reported on dry weight oasis

T

-2-
PAYMENT IS DUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WIU. BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215) 275-0281

FINAL REPORT
This is a final report.
The results have Deen checked and authorized for release

PLSASE REMIT CHECKS
BCM contort Inc. >'
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA
21M25-3800

PAGE :

CLIENT

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

BCM Numoer : 923864
Location : B-3-1.3
Client ID :

Test Description

Purgeaoie HaiocarDons oy  on 08/18/89
1 ,2-Dichlorobenzene
1 ,3-Dicnioropenzene
1 ,4-DicnioroDenzene
Bromoform
caroon Tetracnioriae
Chlorooenzene
DiDromocnioromethane
Bromodicnioromethane
Chloroethane
Chloroform
1 , 1-Dicnioroetnane
1 ,2-Dicnioroetnane
1 , 1-Dicnloroethene
i ,2-Dicnioropropane
Cis-1 ,3-Dicnloropropene
Trans-1 ,3-Dicnloropropene
Bromomethane (Methyl Bromide)
Chioromethane (Methyl Chloride)
Methyl one Chloride
1 . 1 ,2,2-Tetracnioroetnane
Tetracnioroetnene (PCE)
Trans-i ,2-Dicnioroetnene
1,1.1-Tricnioroethane
1,1,2-Tricnioroethane
Trichioroetnene (TCE)
Tricniorofiuoromethane
vinyl Chloride

solids, Total (%) oy H. SHETH on OB/14/89
Total solids

! -3

Results

< 0.0141
< 0.0141
< 0.0141
< 0.0141
< 0.0141
< 0.0141
< 0.0141
< 0.0141
< 0.0141
< 0.0141
< 0.0141
< 0.0141
> 0.2
< 0.0141
< 0.0141
< 0.0141
< 0.0141
< 0.0141
< 0.0141
< 0.0141
< 0.0141
< 0.0141
< 0.0141
< 0.0141
> 2
< 0.0141
< 0.0141

70.7

. .

Date : 08/29/89
BCM * : 00-6471-01
P.O.* :
order* : 29200

Date Sampled : 08/01/89
Date Received : 08/01/89
sampler : ES

units Test Method

EPA * 8010
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg img/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg ;
mg/kg
mg/kg
mg/kg ',
mg/kg
mg/kg
mg/kg

Std. Mtd. 209F

'

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS VWLL BE SUBJECT TO AN INTEREST RATE OP 18% PC* ANNUM.

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
THIS is a final report.
me results nave Deen cnecked and authorizea for release

PLEASE REMIT CHECKS TO:
BCM GOEMm Inc.
t PLYMOUTH MEETING
PLYMOUTH MEETING, PA 1MC2
21S42S4BOO

PAGE :

CLIENT

BCM Number -
Location :
Client ID -.

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-4471-01

983864
B-S-1.S

Test Description

Date
BCM *
P.O.t
Order*

Date sampled
Date Received
sampler

Results units

: 08/Z9/89
= 00-«471-01
:
: 29200

: 08/01/89
: 08/01/89
: ES

Test Method

comment: AH applicable results for this
sample reported on dry weight oasis

comment: QUALITATIVE RESULTS ONLY. DUE TO PEAK AREAS OUTSIDE OF CALIBRATION CURVE.

PAYMENT IS DUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Nomstown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.

results nave Deen checked and authorized for release

PLEASE REMIT CHECK
BCM EcHlMn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING. PA 19*M|
21M254800 /,. :

PAGE :

CLIENT

CHRISTIANA METALS CORP
ATTN: 
BCM MAtL
00-6471-01

BCM NUfflPer : 923863
Location ; B-5-3.3
Client ID :

Test Description

PurgeaPie Haiocarbons py  on OB/03/89
1 ,2-Dicnioropenzene
1 .3-Dichioropenzene
1 ,4-Dicnioropenzene
Bromoform
Caroon retrachioride
Chioropenzene
Dibromochiorometnane
Bromoa i cniorome tnane
Chloroe tnane
Chloroform
i . 1-Dichioroetnane
1 ,2-DicnioroetnannI i - 1-Dicnioroetnene
1 ,2-Dichioropropane
cis-i,3-0icnioropropene
Trans-1 ,3-Dienioropropene
Bromometnane (Metnyl Bromide)
cniorometnana (Methyl Chloride)
Metnylene chloride
1,1 ,2,2-Tetracnioroetnane
Tetracnioroetnene <PCE)
Trans-i ,2-Oichioroetnene
1,1, i-Tricnioroethane
1 , i .2-TMcnioroetnane
Tricnioroetnene (TCE)
Tr i chlorof luoromethane
vinyl Chloride

SOlidS, Total <*> Dy H. SHETH on 08/14/89
Total solids

-5
\ PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 D

Results

< 0.116
< 0.116
< 0.116
< 0.116
< 0.116
< 0.116
< 0.116
> 4

' < 0.116
< 0.116
> 1
< 0.116
> eo
< 0.116
< 0.116
< 0.116
< 0.116
< 0.116
> 0.3
< 0.116
< 0.116
< 0.116
> 40
< 0.116
> 20
< 0.116
< 0.116

86.0

—

AYS WILL BE SUSJ£(

Date •• 08/29/8*
BCM * : 00-6471-01
P.O.f :
Order* • 29200

Date sampled : 08/01/89
Date Received : 08/01/89
Sampler : E8

units Test Method

EPA * 8010
mg/kg
mg/Kg
mg/kg ;
mg/Kg
mg/Kg - — --r~
i»oyKg .':~''L~
mg/Kg
mg/kg
mg/kg
mg/Kg
mg/kg
mg/kg
mg/Kg
mg/Kg
mg/Kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Kg
mg/Kg

Std. Mtd. 209F
%

i

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
The results nave been checked ana authorized for release

PL£ASE REMIT CHECKS
BCM EOBtenn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA
21M23-3800

PAGE :

CLIENT

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

Date
BCM *
P.O.*
order*

00/29/89
00-6471-01

29800

BCM Numoer
Location
Client ID

923863
B-S-3.5

Data sampled
Data Received

OS/01/89
08/01/69
E8

Results units Test MethodTest Description

comment: All applicable results for this
sample reported on dry weight basis

Comment: QUALITATIVE RESULTS ONLY, DUE TO PEAK AREAS OUTSIDE CALIBRATION CURVE.

PAYMENT IS DUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT-TO AN INTEREST.HATE OF 10% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
The results have Deen checked and authorized for release

PLEASE REMIT CHE
BUM EOMMtn Inc.
1 PLYMOUTH MEETING , •
PLYMOUTH MEETING, PA 1
215*25-3800

PAGE

CLIENT

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6*71-01

BCM NUfflOer : 923866
Location •. B-3-4.3
Client ID :

Test Description

purgeaoie Haiocaroons oy  on oa/03/89
1 ,2-Dicniorooenzene
1 ,3-Oichlorooenzene
1 ,4-OicnioroDenzene
Bromoform
carbon Tetrachioride
Chiorooenzene
DiDromochlorome thane
Bromodicniorometnane
Chioroethane
Chloroform
1,1-Dicnioroethane
1 ,2-Dichloroetnane
1 , i-Dichioroethene
1 ,2-Dicnioropropane
Cis-1 ,3-Dichloropropene
Trans-1 ,3-Dicnioropropene
Bromomethane (Methyl Bromide)
Chlorometnane (Methyl Chloride)
Methyiene Chloride
1 , 1 ,2,2-Tetrachioroethane
Tetrachloroetnene (PCE)
Trans-1 ,2-OiChioroethene
1 . 1 , 1-Tricnloroetnane
1 , i ,2-Tricnioroethane
Trichioroetnene (TCE)
Tricniorof luorometnane
Vinyl Chloride

solids. Total (%) by H. SHETH on 08/14/89
Total solids

Results

< 0.116
< 0.116
< 0.116
< 6.116
< 0.116
< 0.116
< 0.116
> 0.1
< 0.116
< 0.116
> 1
> 0.116
> 20
< 0.116
< 0.116
< 0.116
< 0.116
< 0.116
> 1
< 0.116
< 0.116
< 0.116
> 30
< 0.116
> 10
< 0.116
< 0.116

86.5

Date
BCM *
P.0.»
Oraert

Date sampled
Date Received
sampler

units

mg/kg
mg/kg
mg/kg
ing/ kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

\

: 08/29/89
: 00-6471-01
:
: 29200

: 08/01/69
: 08/01/89
: E8

Test Method

EPA t 8010

Std. Mtd. 209F

-7-
PAYMENT IS DUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVER » DAYS WILL BE SUBJECT TO AN INTEREST RATE OP 1B% PER ANNUM.

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215) 275-0281

FINAL REPORT
This is a final report.
The results nave been cnecKed and authorized for release

PLEASE REMIT CHECKS TO
BCMGoMsm Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 1MMV/
21542S4800 jft '<

PAGE a

CLIENT

acM Number :

1 Location
Client ID :

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

923866
8-3-4.3

I Test Description

Date
BCM *
P.O.*
order*

Date sampled
Date Received
sampler

Results units

•- 08/29/89
: 00-6471-01

: 29200

: 08/01/89
: 08/01/89
: E8

Test Method

comment: All applicable results for this
sample reported on dry weight oasis

comment^ QUALITATIVE RESULTS ONLY, DUE TO PEAK AREAS OUTSIDE OF CALIBRATION CURVE.

r
t

I
I
I

!

I
I
I

I
i

I
PAYMENT IS DUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL Bl SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
The results nave been checked ana authorized for release

PLEASE REMIT CHECK
BCM GCHMjin Inc. ..; .i!, *
1 PLYMOUTH MEETING "
PLYMOUTH MEETING. f»
215-82fr3SOO '

PAGE :

CLIENT

I CHRISTIANA METALS CORP
ATTH: 
BCM MALL
00-6471-01

BCM Number : 923867
Location : 8-5-6.5
Client ID :

Test Description

Purgeaoie Haiocarbons by  on 08/03/89
i ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
i ,4-Dicniorooenzene
Bromoform
caroon Tetracnioride
cniorobenzene
DiDromocniorometnane
Bromodichlorometnane
cm or oe thane
Chloroform
i , 1-DichioroethaneI I ,2-Dichloroethane
i , 1-Dichloroethene
i ,2-Dichloropropane
Cis-1 ,3-Dicnioropropene
Trans-i ,3-Dlchloropropene
sromomethane (Methyl Bromide)
Chiorometnane (Methyl Chloride)
Methyl one Chloride
1,1,2, 2-Tetracnioroethane
Tetrachloroethene (PCE)
Trans-i ,2-Dicnioroethene
1 , i , i-Tricnioroetnane
1 . i ,2-Tricnioroetnane
Trichioroetnene (TCE)
Tricniorofiuoromethane
Vinyl Chloride

solids. Total (%) by  on 08/14/89
Total solids

Results

< 0.116
< 0.116
< 0.116
< 0.116
< 0.116
< 0.116
< 0.116
> 0.5
< 0.116
< 0.116
> 1
< 0.116
> 3
< 0.116
< 0.116
< 0.116
< 0.116
< 0.116
> 0.1
< 0.116
< 0.116
< 0.116
> 4
< 0.116
> 8
< 0.116
< 0.116

86.3

Date : 08/29/89
BCM « : 00-6471-01
P.O.* :
order* : 29200

Date sampled : 08/01/89
Date Received : 08/01/89
Sampler : E8

units Test Method*
EPA * 8010

mg/Kg
mg/kg
mg/Kg
mg/kg
mg/kg - ----
roo/KQ
mg/Kg
mg/Kg
mg/kg
mg/kg
mg/Kg
mg/Kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/kg
mg/kg
mg/Kg
mg/kg
mg/Kg
mg/Kg
mg/kg

Std. Mtd. 209F
i

1 PAYMENT IS PUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 10% PER ANNUM.

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
The results nave been checked and authorized for release

PLEASE REMIT CHECKS
BCMfinNvn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA
21M2S-3800

PAGE :

CLIENT

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

Date
BCM *
P.O.t
Order*

08/29/6*
00-4*71-01

89800

BCM NUfflOer : 983867
Location : 8-5-6.9
Client ID :

Date sampled
Date Received
Sampler

08/01/89
08/01/89
E8

Results units Test MethodTest Description

comment: All applicable results for this
sample reported on dry weight basis

Comment: QUALITATIVE RESULTS ONLY, DUE TO PEAK AREAS OUTSIDE OF CALIBRATION CURVE.

PAYMENT 13 DUE UPON RECOPT OP INVOICE. PAST DUE AMOUNTS OVER 90 DAYS WILL BE SUBJECT TO AN INTEREST RATE OP 11% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Nornstown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
The results nave oeen checked and authorized for release

PLEASE fl£*«r CHECKS
BCM ScHMvn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 1M02
21M23-3800 >

PAGE :

CLIENT

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

BCM Number ; 923868
Location : 8-6-1 .3
Client ID :

Test Description

Purgeaoie Haiocaroons Dy  on oa/03/89
i .2-Dicniorobenzene
1 ,3-Dicrtlorobenzene
1 .4-Dicniorobenzene
Bromoform
caroon Tetracnioride
Chiorobenzene

I Dibromocnioromethane
Bromodicnioromethane
cnioroe thane
Chloroform
1,1-Dicnioroethane
1,2-Oicnioroethane
1 , 1-Dicnioroetnene
1 ,2-Dicnioropropane
Cis-1 ,3-Dicnioropropene
Trana-1 ,3-Dtcnioropropene
Bromome thane (Methyl Bromide)
cniorometnane (Methyl Chloride)
Metnyiene Chloride
i , 1 .2.2-Tetrachloroethane
Tetracnioroetnene (PCE)
Trans-1 .2-Dicnioroetnene
1.1 ,1-Trichioroethane
1 . 1 ,2-Tricnioroetnane
Tricnioroetnene (TCE)
Tricnlorofluorometnane
Vinyl Chloride

solids. Total (X) by  on 08/14/89
Total solids

i ~"~
1 PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 OAK

Results

< 0.115
< 0.115
< 0.115
< 0.113
< 0.115
< 0.115
< 0.115
< 0.115
< 0.115
< 0.115
> 3
< 0.115
> 10
< 0.115
< 0. 113
< 0.113
< 0.113
< 0.113
> 0.2
< 0.115
< 0.115
< 0.115
> 5
< 0.115
> 10
< 0.115
< 0.115

86.8

•3 Will- B€ SUBJK

Date : 08/29/89
BCM t : 00-6471-01
P.O.* :
Oraer* : 29800

Date Sampled : 08/01/89
Date Received : 08/01/89
Sampler : ES

units Test Method

EPA t 8010
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Std. Mtd. 209F

I

rr TO AN INTEREST RATE OP 18% PER ANNUM.

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
{215)275-0281

FINAL REPORT
This is a final report.
The results nave been cnecxea ana authorized for release

PLEASE ffCM/r CHECKS

1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 1
215425-3800

PAGE :

CLIENT

CHRISTIANA METALS CORP
ATTH: 
BCM MALL
00-6*71-01

Date
BCM *
P.O.*
Order*

08/29/89
00-4471-01

29800

BCM Numoer
Location
Client ID

923868
B-6-1.S

Date sampled
Date Received
sampler

08/01/89
08/01/89
E8

Test Description

comment: AH applicable results for this
sample reported on dry weight basis

Results units Test Method

comment QUALITATIVE RESULTS ONLY. DUE TO PEAK AREAS OUTSIDE OF CALIBRATION CURVE.

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DOE AMOUNTS OVEB SO DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



i— \x-Nii /i
p^T 1\/|
•—— /V«>1 V 1

BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
The results have oeen cnecked and authorized for release

PLEASE REMIT CHECKS TO:
BCM EcHNwn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 1M8Z,
21M25-3800

PAGE

cue-
CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

Date
BCM »
P.O.*
Ordert

08/29/89
00-6471*01

29800

BCM Numoer
Location
Client ID

923869
B-6-S.5

Date Sampled
Date Received
sampler

OB/01/89
OB/01/89
ES

Test Description

PurgeaDle HalocarDons oy  on 08/03/89
1.2-Dicniorobenzene
1.3-Dichiorooenzene
1.4-DichioroDenzene
Bromoform
caroon Tetracnioride
Chiorooenzene
Dibromochiorometnane
Bromooicniorometnane
Chloroethane
Chloroform
1.1-Dichloroethane
1.2-Dicnloroetnane
1.1-Dichioroethene
1.2-Dichioropropane
Cis-1,3-Dicnioropropene
Trans-1,3-Dichioropropene
Bromometnane (Methyl Bromide)
cniorometnane <Metnyi Chloride)
Metnylene Chloride
i,1,2,2-Tetrachioroetnane
Tetracnioroetnene (PCE)
Trans-1,2-Dicnloroetnene
i, 1,i-Tricnioroetnane
1,1,2-Trichioroethane
Tricnioroethene (TCE)
Tr i chlorofluorometnane
Vinyl Chloride

solids, Total (%> Dy  on 08/14/89
Total solids

Results

< 0.118
< 0.118
< 0.118
< 0.118
< 0.118
< 0.118
< 0.118

0.118
0.118
0.118
0.7
0.118
10
0.118
0.118
0.118
0.118
0.118
0.1
0.118
0.118
0.118
S
0.118
10

< 0.118
< 0.118

84.8

units Test Method

EPA * 8010
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/kg
mg/kg
mg/kg
mg/Kg
mg/Kg
mg/Kg
mg/kg
mg/kg
mg/kg

std. Mtd. 209F

-I3-
PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BC SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Rood . . ...
Norristown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
The results nave Deen checked ana authorized for release,

PLEASE REMIT CHECKS TO:
BCM Govsfr) Inc.
1 PLYMOUTH MEETING t,s,
PLYMOUTH MEETING, PA 194*2 ': ->
21M2W800 (,^-

PAGE : 14

CLIENT

BCM Numoer :
Location :
Client ID :

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

923869
8-6-5. S

Test Description

Date
BCM *
P.O.*
Order*

Date sampled
Date Received
Sampler

Results units

: OS/29/89
: 00-6471-01
:
: 29200

: 08/01/89
: 08/01/89
: E8

Test Method

comment: All applicable results for this
sample reported on dry weight Dasis

Comment: QUALITATIVE RESULTS ONLY. DUE TO PEAK AREA OUTSIDE OF CALIBRATION CURVE.

PAYMENT IS DUE UPON! RECEIPT OP INVOICE. PAST OUC AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OP 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Nornstown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
The results have Dean checked ana authorized for release

PLEASE REMIT CHEC
BCM COMBin inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING. PA
215425-3800

PAGE : 15

CLIENT

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

Date
BCM «
P.O.*
Order*

08/39/89
00-6471-01

29200

BCM Nufflper
Location
Client ID

923870
TRIP BLANK

Date sampled
Date Received
sampler

07/31/89
08/01/89
E8

Test Description Results units Test Method

Purgeaoie Haiocaroons oy  on 08/14/89
1.2-DichioroDenzene <
1.3-OicnioroDenzene <
i ,4-Dichlorobenzene <
Bromoform <
carbon Tetrachioride <
Chioroocnzene <
DiDroraochloromethane <
Broraodichioromethane <
cnioroetnane <
Chloroform <
1.1-Dichloroethane <
1.2-Dicnioroethane <
1.1-Dichioroethene <
1.2-Dichloropropane <
Cis-1,3-Dichloropropenc <
Trans-1,3-Dicnioropropene <
aromomethane (Methyl Bromide) <
Chloromethane (Methyl Chloride) <
Methylone Chloride <
1,1,2,2-Tetrachloroethane <
Tetracnioroetnene <PCE) <
Trans-t,2-Dichloroethene <
1.1.1-Tricnioroethane <
1.1.2-Trichloroethane <
Trichloroethene (TCE) <
Trichiorofiuorometnane <
Vinyl Chloride <

EPA * 601
ug/i
ug/i
ug/i
ug/i
ug/l
ug/i
ug/i
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l

-15-
PAYMENT IS DUE UPON RECEIPT Of INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WHJ. BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road .
Nomstown, PA 19401
(215)275-0281

PLEASE REMIT CHECKS
BGMGoxlBfTt Inc.
1 PLYMOUTH MEETING ^
PLYMOUTH MEETINQ, PA 4m
44«-M«_*«M **/21*825-3800

FINAL REPORT
This is a final report.
The results nave Dean cnecKed ana authorized for release

PAGE

CLIENT

CHRISTIANA METALS CORP
ATTti: 
BCM MALL
00-6471-01

Date
BCM *
P.O.*
order*

08/29/69
00-«»71-01

29200

BCM Number
Location
client ID

983871
FIELD BLANK

Date Sampled
Date Received
sampler

08/01/89
08/01/89
E8

Test Description

Purgeabie Haiocarbons by  on 08/03/89
1.2-Dichlorooenzene
1.3-Dicniorobenzene
1.4-Dicniorobenzene
Bromoform
carbon Tetracnioride
Chlorooenzene
Dibromocnioromethane
Bromodichloromethane
Chioroetnane
Chloroform
1.1-Dicnioroethane
1.2-Dicnioroetnane
1.1-Oicnioroetnene
1.2-Dtchioropropane
Cis-1,3-Dicnioropropene
Trans-i,3-Dicnioropropcne
Bromomethane (Methyl Bromide)
cnioromethane (Methyl Chloride)
Metnyiene Chloride
1,1,2,a-Tetracnioroetnane
Tetracnioroeihene (PCE)
Trans-i,2-Dicnioroatnene
1.1.1-Tricnioroetnane
1.1.2-Tricnioro«tnane
Trichioroetnene (TCE)
Tri chlorofluorometnane
Vinyl Chloride

Results units Test Method

EPA * 401
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

1 PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WHJ. BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown. PA 19401
{215)275-0281

FINAL REPORT
Thts is a final report.
The results nave Deen checked and authorized for release

PLEASE REMIT CHECKS TO:
BCM Eortemlnor̂  - * -
t PLYMOUTH MEETING
PLYMOUTH MEETING, PA
215425-3BOO

PAGE :

CLIENT

BCM Number :

1 Location :
Client ID ;

CHRISTIANA METALS CORP
ATTN: 
BCM MALL .
00-6*71-01

923871
FIELD BLANK

1 Test Description

Date
BCM ft
P.O.t
Orderft

Date Sampled
Date Received
sampler

Results units

: 08/19/89
: 00-6471-01

: 29200

: 08/01/89
: 08/01/89
: EB ' -• •

Test Method

certified by

Lao Certifications:

PA - 46-007
AL - 40300

BCM oratory Director

NJ - 77175
MD - 136

EPA BULK ASBESTOS OC - 3339

-(7

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OP 1B% PER ANNUM.

(b) (4)

(b) (4)



r3/-Nv A A BCM Laboratory Divfc
1 SI J\/l 1850 Gravers Road
l—— S^**/l V 1 Norristown. PA 19401

—————————————— ' (215) 275-0281

..... = ii'yi-;T

•-.'•5 i'--i..!i5T'i^e'-Mnfcc.- ie:Kac. *-.t ?.uf.cf.ss3 r
BMHB CLIENT

1

|
ATT;J: 
BCV MALL
;o-<:i7i-oi

1
3-iV. r^rr^sr . vawtso
L^cat . .,.-• .'&~ 1 1--: 3

• --1 -•'•"- —

1 ".•L^r^arscnB ;,  3 or ,S /M-A
• , _ L i-:n*wrocercene

J • , i-w'4cnicr;csr,ie*'ie

1 =lT^^l!jrvr''oen-'ens

i 'ar-i-jn ratracnicr ;a£

" '.'I Hi*!1 . TeJr-et.,
i r :;.T;OG * c r. . G r cr.e ^ r. 3 r. e

;^"rc^">s
, • . : o.cnicroetnane

" \ . . - - - - - . » »
• . \" 4°' "^' ^,"?."g

1 c :3* . , j-Oicniorcprcpene

1 3i"0!T.CiT..3tr.ar.s -Macryl Eromi je;
1 vii.or erne inane r..ietny* Ciiloriae)

J .;e*ny.ii-3 cr.io-iai

I ~~^ I B ^ . . I " ~ ' - f f ' ~ * f m & * j f f f * t
M ^ t r ^ " l ' * " t f *W ' 'VV lVC i . l <« ( l * * t f

i , > , <i-Tr ;cM&--e;»a*ie
" • icr-.orot;^.>)-.e <™CS)
-'r sc*. .or o* .-ir-..*ieirtar.c
.. ••,. . . <-. • • - -.

':-Cl 1 -i ~jial -4; C./  On ;>3/ '* a ^ :• 5
•O.Cld. O v i 1 J i

•__ PLEASE REMIT CHECKS TO: "W^L
)lOn BCMEolMjmlnc. . ^fc^

1 PLYMOUTH MEETING i>, ^MEXft
PLYMOUTH MEETING. PA 19462 '̂ > ^Ofc
21542^3800 /$*'*>%+ ^

r A'-JC. 1 ' '

. - r« ieas.e.
•••••

Date C8/ 16/89
.iCK ** 00-«471-07

Oraer* . £9266

Cote sample J os/ 03/89
oaie Received os/os/89
'iBTipLsr ES ' •- 1

-155U..3 -jn: :s 7«st Metnoc

1 £»A # 3010
' 0.0: 16 mg» Kg
-. O.oiic .ng/Kg . :_
•: 0.0116 n»g/Kg '*•'*
< O .OM6 mg/Kg " :.™ ._"
; 0 . 01 '6 nig/ kg "" ^ "
< 0.0113 n îgy Kg
< 0 .011-3 mg/Kg
•: o 01 16 mg/Kg

<- O . O i i o irg/kg
-, 0. 3: ~6 irig/ug
< O . C 1 :-o ma/kg
•; 0 . '. 1 'o rng/h^
<. o . c i ^ - D mg/ Kg

*. 0 .01 'o mg/Kg
^ o o i i s rng/ug
. 0.0116 mg/Kg
< O . O H 4 mg/kQ 1

0.030 : mg/Kg 1
- 0 .01 '6 «ig/i,g
< 0.0116 mg/Kg
-. 3 . j* 1 5 ng.'i;g
•L O . O i 16 ing /Kg
• 0..3H6 mg/kg

0.01 ;6 mg>Kg
. 0 0 * 16 Tig/Kg
-. 001 ;0 mg.-xg

StO. MtO. 209F
86 .5 X

1

1J -. •
PAYMENT IS DUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST HATE OP 18% PER ANNUM.

(b) (4)

(
b
) 
(
4
)

(b
) 
(4
)



BGM BCM Laborcttory Division
1850 Gravers Road .
Norhstown. PA 19401
(215)275-0281

PLEASE REMIT CHECKS
BCM Eoriefntnc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
21M25-3800

-" I-'i-L. .:.tPC."<T

TI: is : o a f i- ji report.
"r.s .-.331*1:3 have ceen :necK«a ana autnorizea for

CLIENT ^^^1
1

3 CM Numoer
. 2 Cat i OH :

"W-<~li3nt 10•
Teat -=scr:p

-
CHRISTIANA METALS CORP
ATT J. 
BCM MAL-
JO-6471-01

«W- i 1 - 1 . S

t*;n

Date
acw tt
P.0.#
oraer*

Date Samplea
Date Received
sampler

RSSUltS UHlt3

1
: 08/16/89

00-6471-07

: 29266

08/08/89
: 08/03/99

=s
Tsst Method

I
iI
I
I
I
I

I

I
I
I

•;om.i>ent; AH applicaois rflsjits for :nis
sample reportea en ary weignt

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASE REMIT CHECKS T<
BCM toi>»m Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING. PA 104B2
215-825-3500

'.'rial report .
--i4 /e osen r.ieKsc a.'ic for release

CLIENT

C.4FISTIANA ME"Ai_3 C2RP
tT7,V 

oCK MALL
4.0-6*71 -wl

S,* Nu»ar 9M1S1
_ccition - ;viw- 1 1 -9 5
• » «ir, t lij

• c i .. w w 4> » I I C. V 1 0 n

*a.-yeacits ntiocaroons oy   on 08/04/69
• ,^-c ̂ iilcrooenzene
i , 3-DiciUcrooenzene
1 ,^-CiciUorooenzene
sromoform

j Carbon Tairacnioriae
• cn*.sroce5izena
J Dioronocr-lorometnane

J src-rr.cCiC.'.iorometnar.e

• -""roforffl"*
' , : -Di -;Miroetr.ar.e
•. , i-^-i :»iicr.;etr.ane
-. . ; -^.cnioroetnena
. ̂ -^lO'Uvrosropane

c.5- ; ,5-3*CMioropropene
. rar.s- • ,i-0icnioropropene
sro-i-i.r.eti'.dne iMethyi ErcTiiae)
.-niororsetnane <.'4etnyl Onlonas)
'rf'jtr.y.ene Ci.iori^s

, : , £ .i-Tstrac.iioroethane
Tr:-rij;-.ioros;;iene tPCE)

."c-.=-£- • ,c-ijicruoroetr.er.e
• , i , ;-tricr.i.oroa:nane
'. , i ,c • "r ic.'.iorcetnane
•* *^ » , * * * • " • * ^ > n ^ i ^ A ^ \ A / T****CT ^

: r ici'.ic-ra^ ijor erne t nans
vi. "iV 1 ;.C-lcr;i8

ioius. -icai -%) oy   on oa/i«/89
• t - ^3* a.iiua

,20-

Results

< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
\ 0.0117
'. 0.0117
< 0 0117
< 0.0117
< 0 01 17
< 0 .01 '.7
\ 0 .01^7
. 0 0117
-. 0.0117
<, 0.0117
< 0.0117
< 0.0117
<. 0.0117

0.0231
< 0.0117
< 0.0117
^ 0.0117
< 0.0117
< 0.0117

0.0823
< 0.0117
< 0.0117

35.3

Date ; 08/16/89
3CM # ; 00-6471-07
P.O.* :

orcer* : 29266

Date Sampled 08/02/89
Date Receiveo - 08/03/89
sampler • £8

Jnits Test Metnoa

EPA * 8010
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
tig/ Kg
mg/Kg
mg/kg
mg/kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/ K g
mg/kg
mg/kg
mg/kg
mg/i',g
mg/kg
mg/Kg
mg/kg
••ng/k?
mg/Kg
mg/kg
mg/kg
mg/Kg
ffl$/ Kg

S C O . MtQ. 209F
•L

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OP 18% PER ANNUM.

(b) (4)

(
b
) 
(
4
)

(
b
) 
(
4
)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASE REMIT CHECKS TO:
BCM GoMm Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19402
215-825-3BOO

osen cnacKea a.'a -Mit

CCRP

5 CM MALL
JO-0^71-0'.

SCM #
P 0.*
oraer*

08/16/89
00-6*71-07

89266

Date sampiea OS/02/89

•iscr ;i

iijpiicaDie results ^or
raporieo on ary wa;gnt

sampler • ES

Results units rest wetnoa

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OP 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown. PA 19401
(215)275-0281

PLEASE REMIT CHECKS TO:
BCM Eotfwn Inc.
1 PLYMOUTH MgETlNQ
PLYMOUTH MEETING. PA 194«2
215425-3800

Tin,} ij .a f;.-.a* 'Sport.
rr.e ••33111:3 nave osen cr.ecKea ana authorized :"o* r

CLIENT

CHRISTIANA METALS CORP
AT^N; 
feCM MALL
00-0*71-01

^ BCM isunwer : '->2*M52
1 Location • 3-7-1 3
J ill ant ;i

1 ;u.i wecru-.iw.

1 -jyrgeaoie naiocarcons oy  on J8,'04,o)
I 1 , 2-DicnioroDenzene
J 1 ,3-Dichlorooenzene
• 1 ,4-Dicniorcoenzene
^ srcmoform
1 caroon Tstracnicrice
J ;ni jrcc-nzene
1 oiDrcnocnio-'ometr.ane
1 bro.Tioaicniorometr.ane
J CiUcrcetnar.e
• - 1* i • j» -, » , r w

1 i , i -C;cnicroetnane
J : ,i-o.cnio.'03tnare
i , i-iiiiiiwroetiians
1 . ,t -L :cricr;pr^pane
jj Ci3- '• ,£-iiCiucrooropene
J .Tai's- . - ;) -C icniorcorcpena
1 3romo.T.etnane {Metnyi Bromiao
1 cnicrofr.e inane itfetnyi CiUcriae)
J Metnyier.a Chicrue
1 1,1 ,2,2-T2tracr,ioroetnane
1 Te;rac..ioroatnene (?C£>
1 Trans-i ,^-Oicnioroetnene

i , i , t - * r icr.;.oroetnane
•. , 1 ,£-rn:nioroethane
Tr ici-.icroe:nene ITCE>
Tr icnicrcf i«orometnar.e
virtvl ;:ii;r:Qe

301U3, Total i'i)   on Od/14/.39
TG-.al SCll«

Results

< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
i O.OM6
< 0.011-5
s 0.0116
< 0.0116
s 0.0116
s 0.0116
s 0.0116
<. O . O H 5
< 0.0116
< 0.0116
; o .o i t6

< 0.0116
< 0.0116

0.0327
•: 0.01K5
< 0.0116
< O.0116
< 0.0116
< 0.0116
< 0 .01 16
< 0.0116
-' 0 .0116

86. 1

Date 08/16/89
3CM it 00-6471-07
P 0.* : ;-

oraer* • 29266

Date sampled oe/os/89
Date Receivea - 08/03/89
Sampler : £S ; rr Î;

'jnits rast Method

EPA * 8010
mg/Kg
mg/kg . , v
mg/Kg • • -•rSS^'
ing/ kg : "":..'_"
mg/Kg --^
mg/i^g '~
mg/Kg
mg/kg
mg/Kg
ng/kg

•tig /Kg
mg/Kg
mg/hg
me /kg
i^ig/Kg
mg/Kg
mg/Kg
mg/k3
mg/kg
mg/Kg
mg/Kg
mg/Kg
mg/kg
mg/Kg
mg/Kg
mg- Kg

Std. Mtd. £09F
1

PAYMENT IS PER ANNUM.

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Nornstown, PA 19401
{215)275-0281

PLEASE REMIT CHECKS Ti
BCM Eoriwn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215-825-380Q

'K-4L rt-POnT
•jus is a final resort
'lie rasuits nave oeen cr.ecKea ar.a autnonzea

CLIENT

cr

P«GE

CHRISTIANA METALS CORP
A7TN- 
3C.V, MALL
00-6471-C1

Date
BCM #
P O.*
oraer#

08/16/89
00-6471-07

29266

3 DM Nurr.oer
L;-c&t ion 3-7-1

Date Sampled
oate Received

08/OZ/89

sampler - ES

Results units *ejt Methoo

coment: All appiicacie results for :nia
sample reporteo on dry weignt

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



r-)/-NV /i BCM Laboratory Division
I Sf J\/| 1850 Gravers Road

I 1— — /V^l V 1 Norristown. PA 19401
\^ J /i«e\ OTC nr»ai

I .*,_ ..i^CftT
'in.; ._• i i-. fiai racor t .
v 'ie rosji *s rvS'/e uaen c.'.ecKea ana autn-sr izea *or release .

•••MB CLIENT

CHRISTIANA METALS CORP
ATTN : 

3:.M MAcL
GO-WI-01

3O1 -iuffi^ar ••>**. -.53
fcOC-at i -f' : a-"7- i 0 . £

^11 " ' "
1 "" . ; - " --* r * • •, * i ('• -i b«4ii "i r *[ ' ' . ; . ̂ k _ _ i U t « - ' t A v t i neaU^kw

————
1 -^i /s&u** r.aiocarcons py  on 03/04/-S9
1 • . *--L ^oniorcoanzene c 0.0119
I . , 3-DiCMiorcoenzene < 0.0119

' ,H-Dicruorooenrene < 0.0119
jrc.Tioform < 0.0119
•Jirocn ratr-acnioriae < 0.0119
ir.icrocenzerid < 0.0119
wiorvRioc.'iioromatnane < 0.0119
o-cr.&ijcrtiorc.Twinsne < O.o i 19
C ••ivjr;et?i.ana < 0.0119
..•, i.ro?«r-Ti < 0.0119

™ . . . . . . -t. - — m - , (.--_... / A /\ < J ft^ , . - t ' . - - » - > - ' 5 u n a i i c •>. u . u i i T

^~j i.-w.w.-i jr.jet."iane < 0.0119
. -w i c-iiicrcatfier.e 0 . 070*
I i iCi'i-o.'^propar.e < 0 . 01 19

j i5- " j --.'ioi*.i»roor *pena < o . 01 19
' -ars- • ,,;-L'i.:nijr.:proper.e i 0 0 1 1 9
3i'orr,.:.-:fetri3ne '.Mathvi Sromiae) < 0.0119
.Ma.irofr.atr.ana .imeinyi Chicnce) < 0.0119
v.'j;n.-.er« cr.:orue 0.03U
., , - . £-T3tracaioroec(iare < 0.0119

I ~d:raCfiicr<>e;hane ( -CE) < 0.0119

I -"Li'-z- ;,.i-ijicriorci3tfltfne < 0 . 0 1 1 9
; , i , ; -~ 'r ic/'loroetriane < 0.0119
1 .1 ;-Tr ic/.ioroaznana < 0.0119
Tr iCi.;orostr.ene (TIE) < 0.0119

*. Ci.ioror i-jrc.Tietnar.e < 0.01 19
. . -.y. : .i r f.-.oa < 0.0119

i^liaJ. 73:31 '•'•) Oy  on 08/14/39
-,'.d- -jOii-lS 83.7

PLEASE REMIT CHECKS TO:
U f̂tJ rrirtar i tnn oBk.n f̂VI BOM^VTI IrlC. AK^hk.
1 PLYMOUTH MEETING t̂ ^W
PLYMOUTH MEETING, PA 1<Wl(F T^V
ft l3"wC7<JWnl 'I| 'H _ '-Iftiik. f̂aa,,

.•V:S!i'
PAGE : 7

î î

Date : 08/16/89
4CM W ; 00-6471-07
P.O.* :
Order* : 29266

Date Sampled : 08/02/89
Date Received : 08/03/89
sampler : ES

units Test Method

ERA * 8010
mg/kg

mg/kg '" ;

mg/kg ~"
mg/kg
mg/Kg
mg/kg
mg/kg
mg/kg

mg/Kg
mg/Kg
mg/kg
fng/ky
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Kg
mg/kg
mg/Kg
mg/kg
mg/Kg
mg/Kg
mg/Kg
mg/kg

Std. Mtd. S09F
1,

\

•*-
1 PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown. PA 19401
(215)275-0281

PLEASE REMIT CHECK.
BCM Eoriwn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEET1NG.M 1«462
215-829-3800

•> is i; a f ;:;ii rapcr

CLIENT

S 103? Date
3CM #
P.O. *
Oraer# : 29266

08/16/89
00-6471-07

3'-.'' 1-i-rr.c.jr oace sampled
(.j&tê ftget jefl

08/02/89

. .»jr- iamoier

est Method

I

I

I
PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Nornstown, PA 19401
(215) 275-0281

PLEASE REMIT CHECKS TO:
BCM Eostafn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING. PA 194*3
215425-3800

.'•port
i osen ;n*s".sa i.-.c r :>r rsiease

CLIENT

OHSiSTilA^A ME'ALi 1IRP
• A T - ; . 
iCiv! MA_L
^0-647 1 -01

i -.M :;«mC£ T '•"•£*»; 5*
LlCiti'.n ; 5 - 7 - i O . S A
...3-. : 1C

. •-. * . -;.'r i;.. :....n r

^..,,^.e -aiicareons cy   on -J /OVSQ
.•:-;'. oiU-irG&snzene • o
. ; -wiC.-ilorocenze'ie i 0
.--•w'l^nloroottnrene < 0

:roii j fcrff 0
I . a t r 3 * . i i * - r i a e , 0

. ..v.1 -*>er":e;..3 -. 0
~ .ore; .-XMicrc.Tifii^arie . o
jT !>nicc i j/iic-'or^QtnAi'fi 0

:;-::;;;:;r ; =
---•--'-^^;-;f{'f ; tf

. • » • • ' , J •.* i w'lioropro 06 rfl 0

s "c.Tit.ie: ̂  j.'.e •; M"4tnyi 2'.wm.oa ,• '. o
-. • 1 1 c r i.xs 1 0.3. Te ( Me t n v 1 C n i o ,* ; • Je > •; 0

"-: : r^i.-iorceine-ie '..--£; ^ 0
' • :. "i - ; . i -C1 iCniOrodt.'iSf-t •• 0

. . . 2- . r .£it*orceinana < 0
"-ic..;iroec:->ene <T:E; o

,- iO.i lorof i-c-o.-rietriftie : 0
• . vr * ;niw.-iaa < 0

^.u 1 i .^ t . i '. 11 a 1 . 1L ) D  ""r- ."iH i':9.' 1 it .' £"5

3iui:s

or .7
.011?
0117
01 :7
0117

0117
01 !7
0- 17
0 : 7
011?
J5 ' 7

04l^

0 J 1 :
01 17
0117

0117
0 1 1'?

0117

OU7

01'7
0* 17
219
0117
01 17

-ate 08/16/89
5 CM 1* 00-6471-07
« (- 4*.r* *J . W

Oraer# 29266

oate sampiea 08/02/89
Dste Receives D8/03/89
^cinpi'.ji • £0

^.-5 :MC mnod

EPA # 8010
•T.g. Ky
^ig/i^g '^. "',
mg/Kg
ng/kg • - ' -

rrg, KG

mg, kg

TQ , « g
ng/ .j
•no. i-:g
"•?/ -3
nr.q/Kg

mg/Kg
flfl/^g

ng/ 1- g
ing. K a
.:ig/; g
mg/Kg

Tig* v.g
rig/ KQ

•zr n Mtri ?noc

\ PAYMENT IS DUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(
b
) 
(
4
)

(b) 
(4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown. PA 19401
(215)275-0281

PLEASE REMIT CHECKS TO;
BCM EoriMn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA
21M23-3800

e v iu . . ^ ;-.ave ceon cnecnea ana 3iu.-»vnzsc for
CLIENT

-..HRISTJANA METALS CCRP
-7T:i. .
50M MALL
,0-6471-Ot

3-.-' 'j-i

Date 08/16/89
00-6471-07

oraer* • 29366

Date Sdmpiea 08/02/89

; t c r : -• 14

ES

T-33t Metnoa

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



Laboratory Division
1850 Gravers Road
Nornstown, PA 19401
(215)

PLEASE REMIT CHEOPS TO:
BCM Eotiwn Inc. / :
1 PLYMOUTH MEETING *<, '
PLYMOUTH MEETING, PA 19462
215425-3800

1 1

p'ii-o ^.sen mso.eo 4.1 a auir,oriz:a or release
CL.ENT

:..-i.-' ISTI  OF-P

::T;4-./  

"-«?1-i

.... ,-iu«&er ^155
w^cat..:.r, e > - 7 ~ ! j
r..ir-.'. i;

. . jc - _ ^ w r ;; ; . wr. -^

.J.--4*u*ft Mi.vcarsins o,- -  :o 05 /07 s*
• .i--:-:;.iijr:^in2eae . 0
. . Jic '.j.u.':.oftnzene ; 0

i , !--L .CiUorocenrene < 0.

Care.:, i Tit.'i^nicnas < 0

;-.r;r,o3icn:orime:rene •; 3
;.-.;or-eti.ana -. 0.

i - " - - r - r^ 'T °! ! -L .cnurcet/ianc 0
::;:r:r;::«:":« "I:

i-.'.c: icr :orosdne . 0 .
lii-; 3-Oic -..-r 'isroprtne . o.
-:r,:, - . , J-L. .;.'.* jropropene •. 0 .

i.:'-;.iio.-.(ec:;d.'ie ;. veiny i 3r omioe' •: 0.
..uwci.r.£tiiane >..*eir,yi c.-uan^e) < 3.
M-sCJ.v iere :. ij.-i.ie -. 0

, .... i- :=•_: icri^oroecr-ane •; o
'- ; : ic. . _-j r •; j ; nene i PCE ; < 0 .

•-ar.; • ' i -« ,CI'IA oc jeiiie"iS • 0.
i , ; , i -7r ic--.*orcethane 0 .
: , . l t i-7c ;c..;.srcecnana ; o.
"r ;c.fci. *c-'ceii'.en4 'TC£; 0

r iC..iorori..c-o.Tieihar.e v o.
v i "Vi Z^.iwr i JG < 0 .

5i**J.;-, iw^ i > ' 4 , 0V   on ua / 1 4- ' f 9
To'.;4 3ilii3 74

•am

0134
C134
0134
0134

0 '34
0134
0134
;3£
°13*
GH&I
. iZ4
0134
0134
0134
0134
Oi 3**
C124
0134
0134
728
0 ^ 3 4
781
C r 3*»
0134

-.}

r* •* ' Aisd bC
3CM »

C-raer*

Date sampled
sate fieceiveo
sampler

,n,:s

rr.g /Kg
mg/Kg
mg/Kg
mg/t.g

mg/Kg
i-'g/ •- g

irg/i.g

-T-'a
4-g
.*:g/kg
mo /kg
.••'.g.- i.g
mg/Kg
.Tig/ Kg
••ng. kg
.•ng/Kg
me. kg

•ng/kg
ffig/i-.g
Tig. i^g
ng.-i.g
.TIC/ kg

X

08/16/89
. 00-6471-07

29266

08/02/89
08/03/89

. ES

"eat Metnoa

£PA # 8010

— ~-

313. MtO. 309F

IPAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(
b
) 
(
4
)

(b) 
(4)

(b) (4)

(
b
) 
(
4
)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215) 275-0281

PLEASE REMIT CHECKS
BCM Gortvm Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, P
21S42S-3800

n. i . j a f.r.ii r e p o r t .
v.» raiJiis -"live often js-iec

CLIENT
ina auinonzsa for r

•WE 12

CORP
.-»TT.\. ^
£CW '-'ALw
. 0"<?**7 1-01

P 0 .*
Oraer#

08/16/69
00-6471-07

29266

riuncer Date sampled 08/02/89

. ipplicao.a r ^ s u i i s ;• cr :i*-«s
r a p o r t e a en ii*> w e . t f n i

ES

wetnofl

PAYMENT IS DUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



D/-NV A BCM Laboratory Division
111 J\/ 1 1850 Gravers Road
I— ̂ V^XI V 1 Norrislown. PA 19401

fc. J /14C\ OTC ftOO1^— ———————— - ———— — — ' (2lb) c'O-UZHl

• I -.. -• ..'-'.,K •

• a '.-5U*:; .ave ce-3n c.iecices ari aiKioriiaa -"or .'ti
•̂ M CLIENT

>JQ T ̂ ^"T &l*l A ?»*IT^™AI *- "*^CD*••"•*•& i A^»^^ IT'& i rt u ̂  w^r^p*

2CV. MALL
^0-t.*»7 1-01

--AS NUM^er ? £ 4 t S O
i..C-:.t.^N Vrf-li-l 5

j ::";:.,..,1
1 :,:-: i-r.icrooenier.e
J ' i-uicniorccenzene

i ,*t-0;L.r:lcroosnzane ;
> * OT'C* r o r i*** (
. - --. e >. 3wiii^r .ae '.
. i:.*-. ctrds-.e
: .sro-ioc.i-.crcrnecr.ane
- ;• •-•.-.-jo j i en 1 srome t nenc
M*C.'C'it.-iar,3

|

.,-.:r:r-^
1 . : -L ..Ji-!i:roet.',ar.e :
. t ~ ...o.or^ei.'.ane

- . -r. ., ..arre-e

2'*" ^."'^or--'^!-^
• - " - -T - . " • -« .. n»n*

" * - . - - . - * . " ' . -V -,r - r-r «r *

3 "0.r.;.r.2 1 -dni; ;V.eihy* Srcrn: oa ;
-riicr^Tjszi.in^ '-'^etrtyl Ciiior i ce , <;
....... .. - • ! - - - • . »" " " " * "*!r r '̂r.' f *^
i---.r3cn.or:js:r.er.e -.PCE)

- - . . _ L i W V

j. i -Tr t jv.j.croeinana ^
. . , w- i r ; c.'i*orcatnane

"' iC.'i. jrc«J w -'ienc (TCt) ;
. r. j - . ^vror —orofflecnarie •:
•>,.;•->. ;r;ior;uft <

^viiJi, ' :tai :.; oy  vn cj/ 1 ^ / 3 9

ease

Ki SUitS

O . O ' I S
0.0115
0.0115
0 . 0 ' : 5
0.01 It,
C CI'.S
0 . 0 '. ; j
o . •: i ' s
0 Oi l '
C' . 0 : 1 5
0 jus
0 0 '. ' I
0 . 0 t * 3

0 . u ; ! 5
0 0115
0 . 0 1 1 5
0 . 0 1 1 5
0 0 1 t 3
0 .0115
0 . 0 ! : 5
0 . 0 1 ' S
0 CHS
0 0 1 1 5
0 .01 15
O . C M 3
0 . 0 * :3
0 . 0 1 1 5

PLEASE REMIT Cj^gjjJO:

1 PLYMOUTH MEETINM^ .̂
PLYMOUTH MEfflNG. PAVKP
215425-3800 V/^ V ^

C _:_,C - 7

•-:^^™

Date 08/16/89
SCM * 00-6471-07
^ . 0 . *
Oraer* 29266

Date oampiea . 08/03/89
Lat<s Recsivea r 08/03/89
•ian.pier • £S

'jr. us ".-ist Method

^?A * 3010
rng/K-j
rri^/Kg .. ' -- **&
mg/Mg
ngr/Kg ^-^
nig/Kg -•;;"-
i--.5/>-3 . .
ff.C/Kff
•ng/t.g
flic / K g
:rig,-;,g
.TIC / x j
.";<,*/:• g
.rg. Kg
"•3/ g
mg* ;,g
.:;.j/-.g
mgy kg
mg/k.j
rr.g/Kg
rig/ ^g
mg/ r. g
fnc/rij
mg/ Kg
•MJ/K.J
mj/kg
ng/i-.g
,T.g, i-.g

itO Mta. 309F

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers.Road
Norristown, PA 19401
{215)275-0281

PLEASE REMIT CHEC,
BCM teuton Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 1
215^25-3800 "tf '

4. ••-.. ."• —r •-.." >

~t- .5 i- j r ir.a* rsoor t .
..e "--:.;'u;;5 i-ave yecn c.-.sc^ca sns aut :-- : r i rsa ror rer CLIENT

CHRIS
« I . Pi :

_ 3CM MALL
C0-0471-

L'J-SAI

14

Date
iCM t
P o *
Orcer*

08/16/89
CO-6471-07

Dais
Date

08/03/89

: ES

s rast Methca

-31-
PAYMENT IS DUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown. PA 19401
(215)275-0281

PLEASE REMIT CH
BCM EortBfTi Inc.
1 PLYMOUTH MEET)
PLYMOUTH MEETINGS.
215-825-3800

TO:

r •:•*;« tear, c.-.scwaa tr.
CLIENT

:£:
::..•;.. i .;

:. . - s - . - i ; ; i , r . K«,l:S

, ;--;uac*^ riii-ers-oiiE cv ,  ^n ;£ /C7 -:v

i.^c-uvrcsensene < o 0:24
1
 (--L».cr.iorcoBr,:ane i 0.0134

crc . TV- ?::-rr. . 0 .0134
-rare:;'' ~*;rc-cniir;as - 0.012^
.r •_ ; r vca.-.iena -, O . C i 2 4
2-c r : *•<:.-•- •^irwreT.r.ane -. 0 . 0 '34
ir :.-;-.,-. ;.uo.' :ret;.ane o .0 1 24
it'. Lore 3t,-5-%ie v 0 . 01 24
.;•_.:-.- - -o. 'n ; «. 0 . 0 ; =4

_ . ..;. . ;r ii,.c.:« 0 . 0 : ^ 4
, - >. ...-. _c* !•- •. '.ere - j . o : £-
,.-...; •.*;.* cr^j.:.ne . o . •;• : 24

. »5- j-^ic-'^irooroc-^!-!* . o. 0134
: , . . ; _ , - , j- . :;r.iorvpr ;-o*na C . 0 ^ 4

ir.x-o.-.e:r.ar.e .'V=tfi/i »rormu3; - 0 . 0 1 S 4
*.-.*;.- i.r.i-.r.ar* ;.iei..yi Iriorue* < 0 .0^4
•,.-.;»•., ^c-s ;:-lw. Ui < 0 0134
. . . , * . . -< . . k i . . * , . .»^ r . s£h l i&t. 4 • J . O . - 4

i :r^: '- l- jrcs:r-3Me •.'*£: ' 0 .0 i2u
• : - £ - : c-..:.iiv.-oet.-.*:*s . 0.311-*
', ; -" r ; c.".^.oroect':.£r.e \ 0 .0124

. , , ̂  - "r : c.'.i oro£tri3ii0 *. 0 0 * 24
~' : •:;•.. 5 "c c;r-ieni ^ T :.E i 0 .0136
TI; ..jrr.r^orr.r.eir.a.-.e •; O.o i i4
\ / . . ? V * l.-.iJriJc 'v 0 0124

iiil -S . -..;6l 'i;   7H in J8/ i*/89
r; -.w- 5Ci:Ji 30 v

-32 -

cate 08/16/89
3CW 4 00-3471-07

Crcer* 29266

Date Sampisa 08/03/89
Date F.eceiuea oa/os/89
ddr-c-r ES

Jii, :s rest Method

cPA # 8010
•Tig < K c

mg/kg
mg/Kg
HQ/>.g
tng/ ;-. 3
Tig, Kg
.:;g/i-9
rr.g. xg
*ia/ K1"
fng /Kg
;'ig/..0
nc. K--;
s:ig/ - 3
T.g/kg
:ng/..g
mg/Kc
ing /Kg

mg/i.g
(Tig, KC

^ig/i 3
mg/KC
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-;ia. Mta. 209F
'»

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WIU. BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)

(b) 
(4)



BCM BCM Laboratory Division
1850 Gravers Road
NorriStown, PA 19401
(215)275-0281

-
-'ip;r:
:>een one anrCLIENT

iV:tTALi w
TT'J .

PLEASE REMIT CHEC
BCM EcutBtn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA
215425-3800
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3CM #
P.O *
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00-6471-07

Samplea • 08/03/89

*-*i iepAiwAS.e rrsul;s ror
is r.rpcrtea on ary
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units "?st Method

-33-
| PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)
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BCM Laboratory Division
1850 Gravers Road
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53 r^/kg • ': ^/'••"•.
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;! f?/K<3 ^?-
L3 !S/K*
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;3 -ng/Ag
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':-3 r,z,i. a
:3 .:LJ/- .a
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5J -n-i-Kj
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58 -ng/AO
7 nr.^- i.g
S8 .:ig/i.g
5 .T.a, ^ ci

3i ma/K-3
M t f l . 809F

-3Y-
PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown. PA 19401
(215)275-0281

PLEASE REMIT*
BCM Eaton
1 PLYMOUTH ME!
PLYMOUTH MEETING,
215425-3800

CLIENT

•-.iS 1ST"AT.A Mi,TALS -
3CM #
P 0.*
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08/16/89
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08/03/89

5ar.io-.er ca

* • •"'"*.' _ *M : . ' " . * L* 5" A 1^ i y f 4^ k W4* I i. <.^4l

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WIU BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown. PA 19401
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PAVMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)

(
b
) 
(
4
)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASE REMIT CHEQ*,
BCM Bottom Inc.
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PLYMOUTH MEETING. PA 194«
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PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.
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b
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4
)
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BCM BCM Laboratory Division
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PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road .
Norristown. PA 19401
(215)275-0281

PLEASE flEM/T CHECKS TO:
BCM Gcntwn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 1
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PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER X DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PgR ANNU

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281
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PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.
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BGM Laboratory Division
1850 Gravers Road
Norristown. PA 19401
(215)275-0281

PLEASE REMIT CHECKS TO:
BCM EcBtwn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING. PA 1
215425-3800
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PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)
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BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
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PAYMENT IS buE UPON RECEIPT OF INVOICE PAST DUE AMOUNTS OVER .30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)
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BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASE REMIT CHECKS
BCM EaMrn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 10462
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PAYMENT IS DUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% HER ANNUM.

(b) (4)



BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
{215)275-0281
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D4te 08/16/89
5 CM * 00-6471-07
P O . f f
jraer* £9266

Date £ampiea : 08/01/89
Date Reoeiufc-a : oa/03/Q9
Sampler • = E3

jni ts "est Kstnoo

cPA * 601
ug/l
UQ/1

^ •'- -ag/l ' ••-.>.vi.i;' >
ug/l
ug/l •'—-.'-
ug/l
ug/l
ug/l
ug/ l
ug/l
ug/l
ug/ i
ug/ i
ug/i
ug/i
ug/ l
ug/ l
ug/l
ug/l
ug/l
ug/l
ug/ l
ug/l
ug/l
ug/l
ug/l
ug/l

PAYMENT IS DUG UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OP 18% PER ANNUM.

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASE REMIT CHECKS TO:
BCM EoMwn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, p
21M23-3BOO

,•' ~p vT"

seen c;iec:;aa ana

CHRISTIANA .<ETA..-J C
 

SIM MALL
-0-0471 -0 I

unoer v2*-ia4

Cite
3 CM i*
P O.»
Oraer* : 29866

OB/ 16/89
00-4471-07

Date samples 08/02/89

cy
1.C-iiCniircoenzene
-., 3-Cic.-.iorcoenisne
t.w-Cicnlorcccnzane
eircmcf orm
carcoo Tstraciii

.i jr :-f I-I'M.
1 -L- iCfUsr . ; a i f ; a r .5
i-L ii .urn" :s:na:-i-3

I -G iC.'.*or siropar.e

7«;rsc..*crce;
"',' 5.*.*-1. i-^,. c'.ict'cdcn
i, ;, : -T:* tc^-ioro«4tHian(j

rr icnioroiit en-a tTCZ)
7.' ic.uiroi luorc.niecnan-3
•'inyi LiMO'ica

on

sampler E3

F-.S3JH3 units rast v-ethod

< i
< 1
< t

< 1

( i

i 1
< 1
< 1
< 1
: 1
: 1
< 1
x 1

EPA * 601
Ufl/1

ug/l
ug/l

ug/l
u$/l

ug, i
ug/l
ug/l
ug/i
•jg. i
ug/l
ug/l
ug. 1
ug/l
ug< 1
jg/'i
ug/i
ug/l
ug/l
ug/l
ug/l
jg/l
ua/l

PAYMENT IS DUE UPON RECEIPT OF INVOICE-'PAST DUE AMOUNTS OVER 30 DAYS WIU. BE SUBJECT TO AN INTEREST RATE OF 18% PEB ANNUM.

(
b
) 
(
4
)

(
b
) 
(
4
)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215) 275-0281

PLEASE REMIT CHECKS TO
BCM GoMBffn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING. PA 1
213-825-3800

'.•:; i is i f i r . Si,

CLIENT

CHRI  CCRP

SCX W A L L
-30-.J471-01

iC* N'jmaer 324165
ccatacr.____riEi.p B L A N K

Date
BCM *
P.O.*
Oraer*

Date Sampled
Date

08/16/89
00-6471-07

29266

08/03/89
OB/03/89

i-urgsao*i ons ay  on oa/07/g*

1 ,<*-DicniorcDenzane
sromof c.-m

C'.orcmocnioromeir.dna

\. »3- 1 , - - Ji

sroTMoaiatnane ;wethvi er:

- , i . i , :-Tdtraci. ior -ei.iene

~c sr.s- : . il-Dicni ores Irene
1 . 1 , t - * r r icrUorcatnana

Tricc.*o. 'cetr.ene :T-E)
rri-:.-i:r.:iiij;rorr,e:nar.e

Sampler ES

••esuits

< 1
< i
-. 1
! 1

un i t s Method

cPA * 601
ug/1
ug/1
ug/1

ug, i
ug/i
ug/1
ug/i
ug/i
ug/i
ug;l
ug/i
ug/l
ug/i
ug/l
Ug/1
ug/l
ug/l
ug/i
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l
ug/i
ug/l

PAYMENT tS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER X DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASE REMIT CHECKS TO
BCM Eoriwn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING. PA
21M25-3800

PAGE
3 a -•.;*.ai report.
SLiis ravfi oeen :nec*.ea end autiiorizea for release
CLIENT

I
CHRISTIArtA METALS CORP

1
|

3CM Nuftoar
L i.LV: i .•..-. :

*TT
SCM
JO-

•331*
rr?

1. 
MALL
6*71-01

165
C BLANK

Date
3CM * .
P.O.* :
Oraer* :

oate samp lea :
nar« ft*r*i\iPrt •

1
08/16/89
00-6471-07

29266

08/03/89
nfl/n.T/fto

c 5. 1 — ; 5C." i y 1 4

sampler : ES

Results onits Test Metnod

Dy

BOr/i Laooratory Director

I

I

I

I

1

I

I

I

I

I
| '¥7'

PAYMENT IS DUE UPON RECEIPT OF INVOICE PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

.&c csrzifica:icns;

^« - 46-007
.At - -.OiJC

•4J - T71T5
•'0 - 13<3

SPA 0U4.K ASBES7C3 OC - 3339

(b) (4)

(b) (4)



BCM BCM Laboratory-Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASE aeMIT CHECKS T\
8CM EcHMMn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 194B3
21M2S-3800 i

FINAL REPORT
This is a final report.
The results nave oeen checked ana authorized for release

CLIENT

PAGE

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

BCM NufflOer : 926125
Location : e-10-1 .5
cuent iu :

Test Description

Purgeaole Haiocaroons Dy  on 08/21/89
1 ,2-Oicniorocenzene
1 ,3-Dicniorooenzene
1 ,4-DicnioroDenzene
Bromoform
Caroon Tetracnioriae
Chlorooenzene
Dioromocniorometnane
aromoatcniorometnane
cnioroetnane
Chicroform
1 , 1-Oicnioroetnane

1 1 ,2-Oicnioroetnane
1 , i-D;cnloroetnene
1 ,2-Oichloropropane
Cis-1 , 3-Dicnloropropene
Trans-i ,3-Dicnioropropene
sromometnane (Methyl Bromide)
cniorometnane < Methyl Chloriae)
Methyiene Chloriae
1.1 ,2,2-Tetrachloroetnane
Tetracnioroetnene (PCE)
Trans-1 ,2-Dicnloroetnene
1 , i , 1-Tn cnioroetnane
1 , 1 ,2-Tricnioroetnane
Tricnioroetnene (TCE)
Tricnlorof luorometnane
vmyi Chloride

soiias. Total <\> by  on os/30/89
Total soiias

Results

< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117

1.03
< 0.0117
< 0.0117

85.5

Date : 09/01/69
BCM t : 00-6471-01
P.O.* :
Order* : 29596

Date sampled -• 08/18/89
Date Received : 08/18/89
sampler • ts

units Test Method

EPA « 8010
mg/Kg
mg/kg ,
mg/kg
mg/Kg
mg/kg T

mg/kg
mg/Kg
mg/kg
mg/kg
mg/kg
mg/Kg
mg/Kg
mg/Kg
mg/kg
mg/Kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

StO. MtO. 209F
X

PAYMENT is DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASe ftEM/r CHECKS

FINAL REPORT
This is a final report.
The results have been checked and authorized for release

CLIENT

1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA
21M2S-3800

PAGE

BCM Number :
Locat i on :
Client 10 -

Test oescrip:

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6*71-01

926125
B-10-1.5

ion

Date
BCM *
P.O.*
Order*

Date sampled
Date Received
Sampler

Results units

09/01/89
= 00-6471-01

: 29596

08/ 18/89
: 08/18/89
: E8

Test Met nod

comment: All applicable results for this
sample reported on ory weight oasis

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OP 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
{215)275-0281

PLEASE REMIT CHECKS TO:
BCM EoiNJfn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING. PA 1ft*62
21M25-3800

FINAL REPORT
THIS is a final report.
The results have oeen checKeo ana authorized for release

CLIENT

PAGE

CHRISTIANA METALS

BCM MALL
00-6471-01

BCM NUfflOer : 926126
Location : B-io-6.5
client iu :

Test Description

PurgeaDie HaiocarDons oy  on 08/21/89
1 ,2-Dichlorobenzene
1 ,3-Dicnlorobenzene
1 , 4-Dichiorobenzene
Bromoform
carbon Tetracnlorioe
cniorobenzene
DiDromocnioromethane
Bromoaichloromethane
cnioroetnane
Chloroform
1,1-Oicnioroetnane

J 1 ,2-Dicnloroetnane
1 , 1-Dicnloroetnene
1 ,2-Dicnioropropane
Cis-1 ,3-Dichioropropene
Trans-1 .3-Dichloropropene
Bromometnane (Methyl Bromide)
cnioromethane (Methyl Chloride)
Metnylene Chloride
1 , 1 .2.2-Tetracnioroethane

I Tetracnioroethene <PCE)
Trans-1 ,2-Dicnioroetnene
1.1, 1-Tricnioroetnane
1 , i ,2-Trichloroetnane
Tricnioroetnene (TCE)
Tricnlorofluorometnane
Vinyl Chloride

solids. Total (%) oy  on os/30/89
Total solids

Results

< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116

86.1

Date = 09/01/89
BCM * : 00-6471-01
P.O.* :
order* : 29596

Date sampled - 08/18/89
Date Received : 08/18/89
sampler : EB

units Test Method

EPA t 8010
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Kg
mg/kg
mg/kg
mg/kg
mg/kg

Std. MtO. 209F
1

1

PAYMENT IS DUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OP 18% PER ANNUM.

(b) 
(4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
Tnis is a final report.
The results nave been checked and authorized for release

CLIENT

PLEASE REMIT CHECKS TO:
BCM EoriMn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215425-3800

PAGE

CHRISTIANA METALS CORP
ATTN: JAM
BCM MALL
00-6471-01

BCM Numoer : 986128
Location : 6-11-65
Client, iu

Test Description

Purgeaoie Haiocaroons Dy  on 08/21/89
1 ,2-DichioroDenzane
1 ,3-DicnloroDenzene
i ,4-Oichiorobenzene
Bromoform
Caroon Tetracnioride
Chlorobenzene
Dibrofflocnlorometnane
Bromodichlorometnane
chioroetnane
Chloroform
1 , 1-Dichioroetnann

. 1 ,2-Oichloroethane
• i . 1-Dicnioroetnene
1 1 ,2-Dicnioropropane
1 Cis-1 ,3-OiChloropropene

Trans-i ,3-Dicnioropropene
Bromomethane (Methyl Bromide)
cnioromethane (Methyl Chloride)
Metnyiene Chloride
1 ,1 ,2,2-Tetrachioroethane
Tetracnloroethene (PCE)
Trans-i ,2-Dichioroethene
1 , 1 , 1-Trichioroethane
1 . 1 ,3-Trichioroetnane
Tricnioroethene (TCE)
Trichiorofluorometnane
Vinyl Chloride

solids. Total <%) Dy  on 08/30/89
Total solids

Results

< 1.18
< 1.18
< 1.18
< 1.18
< 1.18
< 1.18
< 1.18
< 1 .18
< 1.18
< 1 .18
< 1.18
< 1 .18
39.8

< 1 .18
< 1.18
< 1 .18
< 1.18
< 1 . 18

1.44
< 1 .18

10.2
< 1.18
36.0

< 1 .18
3280

< 1 . 18
< 1 . 18

84.5

Date : 09/01/B9
BCM * : 00-6471-01
P.O.* :
Order* : 29596

Date Sampled = 08/18/89
Data Received : 08/16/89
sampler • EB

units Test Method

EPA * 6010
mg/kg
mg/kg - ̂
mg/kg "*"'
mg/kg .1̂3::-
mg/kg .:1'T-
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Std. Mtd. 209F
X

-sv-
PHI ANNUM,

(b) (4)

(b) (4)

(b) (4)



BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
Tins is a final report.
The results have been cneckea and authorized for release

CLIENT

PLEASE REMIT CHECKS TO:
BCM EoMvn too. -- -
1 PLYMOUTH MEETING
PLYMOUTH MEETING. PA 19462
215-82*3800

PAGE 8

CHRISTIANA METALS CORP

BCM MALL
00-6*71-01

Date
BCM *
P.O.*
Order*

09/01/89
00-4471-01

39394

BCM Numoer
Locat i on

926128
B-11-65

Date Sampled
Date Received

08/18/89
08/18/89

Client 10 :

Test Description

comment: All applicable results for this
sample reported on dry weigut oasis

sampler : EB ---:-

Results units Test Method

PAYMENT IS DUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WIU BE SUBJECT TO AN INTEREST RATE OP 18% PER ANNUM.

(
b
) 
(
4
)



BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
The results have been checked and authorized for release

CLIENT

PLEASE REMIT CHECKS TO:
BCM EcHMwn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 1M62
21M25-3800

PAGE

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

BCM Number : 926129
Location : 8-12-4.5
tuent iu •

1 Test Description
I ——————————
• Purgeabie Haiocaroons by  on 08/21/89
4 1,2-Dicniorobenzene
1 1 ,3-Dicniorobenzene
J i ,4-Dicnlorobenzene
1 Bromoform
1 carbon Tetracniortde
J Chiorobenzene
1 Dibromocnioromethane
^ Bromodicnioromethane
J Chioroetnane
• Chloroform
J 1 , 1-Dichioroethane

1 ,2-Dicnioroethane

1 1 , 1-Dichioroetnene
1 ,2-Dichloropropane
cis-1 ,3-Dichloropropene
Trans-1 ,3-Dichloropropene
Bromomethane (Methyl Bromide)
Chiorometnane (Methyl Chloride)
Metnyiene Chloride
1 ,1 ,2,2-Tetracnioroetnane
Tetracnioroethene (PCE)
Trans-1 ,2-Dicnloroetnene
1,1, t-Tricnioroethane
1 , i ,2-Tr icnioroethane
Tricnloroetnene (TCE)
Trichiorofluorometnane
Vinyl Chloride

soli as. Total (X) by  on os/30/89
Total solids

Results

< .15
< .15
< .15
< .15
< .15
< .15
< .15
< .15
< .15
< .15
< .15
< .15
< .15
< .15
< .13
< .15
< .15
< .15
< .15
< .15
< .15
< .15
< .15
< 1.15

157
< 1.15
< 1.15

87. 1

Date •- 09/01/89
BCM * : 00-6471-01
P.O.* :
Oroer* : 29996

Date sampled : 08/18/89
Date Received -- 08/18/89
sampler .• EB

units Test Method

EPA * 8010
mg/kg
mg/kg
mg/kg
mg/kg —
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Std. Mtd. 209F
%

-S3'
PAVMBNT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL MSUBJECT TO AN INTEREST RATE OF 10% PER ANNUM.

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory-Division:
1850 Gravers Road
Norristown, PA 19401 :•
(215)275-0281

TINAL REPORT
This is a final report.
The results nave Deen checked and authorized for release

CLIENT

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

BCM wumoer : 926129
Location : B-13-4.5

PLEASE REMIT CHECKS TO:
BCM CoMMn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 1
215425-3800

PAGE

Date
BCM *
P.O.t
Oroer*

Date Sampled
Date Received

09/01/89
00-«471-01

29594

OS/IS/89
08/18/89

Client ID :

Test Description

Comment: All applicable results for this
sample reported on dry weight oasis

Sampler £S

Results units Test Method

-sy-

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
The results nave been checKed ana authorized for release

PLEASE REMIT CHECKS TO:
BCM EoMffl ln&
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA
215425-3800

PAGE

I— CLIENT

• CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6*71-01

BCM Number : 926130
Location : 8-12-6.5
^noni iu ;

Test Description

Purgeabie Haiocarbons by J  on 08/21/89
1 ,2-Dichiorobenzene
1 .3-Dichiorobenzene
1 , 4-Dicniorooenzene
Bromoform
carbon Tetracniortae
Chiorobenzene
Oibromochioromethane
Bromodichioromethane
cnioroetnane
Chloroform
i , 1-Oichioroetnane
i ,2-Dicnioroetnane
1, 1-Oicnioroetnene
1 ,2-Dicnioropropane
Cis-1 .3-Dicnioropropene
Trans-1 ,3-Dicnioropropene
Bromometnane (Methyl Bromide)
cniorometnane (Methyl Chloride)
Metnylene Chloride
1,1.2. 2-Tetrachloroetnane
Tetracnioroetnene (PCE)
Trans-1 .2-Oichioroethene
1 , 1 ,1-Tricnioroetnane
i . i ,2-Trichloroethane
Trichloroethene (TCE)
Tricnlorofluorometnane
Vinyl Chloride

solids, Total <x> oy  on 08/30/89
Total solids

Results

< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0,0605
0.357

< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
6.99

< 0.0605
< 0.0605

82.7

Date : 09/01/89
BCM * : 00-6*71-01
P.O.* :
Order* : 29596

Date sampled •• 08/18/89
Date Received : 08/18/89
sampler ; bs

units Test Method

EPA * 8010
mg/kg
mg/kg ;>>
mg/kg _..llli
mg/kg -— -=r-v-
mg/kg ; "•
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Std. Mtd. 209F
X

PAYMENT3S DUE UPON RECEIPT OP INVOICE. PA*T DUE AMOUNTS OVER 30 DAYS WILL BC SUBJECT TO AN INTEREST RATE OF 18% P0I ANNUM.*

(b) (4)

(b) (4)

(b) (4)



BCM Laboratory Division
1850. Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
me results have seen checKed and authorized for release

CLIENT

PLEASE REMIT CHECKS TO:
BCMEojtamlne. = 4
1 PLYMOUTH MEETING ^
PLYMOUTH MEETING; PA 19462
215425-3800

PAGE
f t , '

'*:&'

BCM Numoer :
Location :
Client ID :

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

926130
B- 12-6. 5

Test Description

Date
BCM *
P.O.*
Order*

Date sampled
Date Received
sampler

. Results units

: 09/01/89
: 00-6*71-01

- 29S96

-V; -.

: 08/18/89'
: 08/18/89
. gg -.. --___-_-

Test Method

comment: AH applicaoie results for this
sample reported on dry weight basis

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
THIS is a f inal report.

PLEASE REMIT CHECKS TO:
BCM fiojNHnlnc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING. PA 19402

PAGE

The results nave been cnecKea ana authorized for release
CLIENT

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

BCM NUfflOer • 926131
Location : TRIP BLANK

Date
BCM * :
P.O.* :
Order* :

Date sampled :
Date Received :

09/01/89
00-6471-01

29S96

08/17/89
08/18/89

cuent

Test Description Results

sampler • ts

units Test Method

purgeaoie Haiocarbons oy  on 08/21/89
1.2-Oicniorooenzene -
1.3-Dichlorooenzane <
1.4-Dichioropenzene <
Bromoform <
car&on Tetrachioride <
Chiorooenzene <
DiDromocnioromethane 4
Bromodicniorometnane <
cnioroetnane <
Chloroform <
1.1-Dicnioroetnane <
1.2-Dicnioroethane <
1.1-Dicnioroetnene <
1.2-Dtcnloropropane <
Cis-1,3-Dicnioropropene <
Trans-1,3-Oicnioropropene <
Bromometnane (Methyl Bromide) <
cniorometnane (Metnyl Chloride) <
Metnyiene Chloride <
i ,1,2.2-Tetracnioroethane <
Tetracnioroetnene (PCE) <
Trans-1,2-Dichioroethene <
1.1.1-Trichloroethane <
1.1.2-Trichloroethane <
Tncnioroetnene (TCE) < i
Tricniorofluorometnane < i
Vinyl cnioride < 1

EPA * 601
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

-5-7-
PAYMENT IS DUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVCR 30 DAYS WILC BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850. Gravers Road
Norristown, PA 19401
(215) 275-0281

FINAL REPORT
This is a final report.
The results nave Deen cnecKea and authorized for release

CLIENT

PLEASE A£M/r CHECKS TO:
BCM cQRMTt tnft. : : - -
1 PLYMOUTH MEETINQ
PLYMOUTH MEETW07PA 1Mt?
21M2MBOO

PAGE

CHRISTIANA METALS CORP
ATTN: J
BCM MALL
00-6*71-01

BCM Num&er : 926132
Location : FIELD BLANK
Client ID :

Test Description

Purgeaole Haiocaroons Dy  on 08/21/89
1 , 2-DichioroDenzene
1 ,3-Oicniorobenzene
1 . 4-DicnioroDenzene
Bromoform
CarDon Tetracnioride
cniorooenzene
DiDromocnioromethane
Brofflodicnioromethane
Chloroetnane
Chloroform
i , i -Dicnioroetnane
1 ,2-Dicnioroetnane
i, i-Dichioroethene
1 .2-Dichloropropane
cis-1 .3-Dicnioropropene
Trans-1 ,3-Dichioropropene
Bromometnane (Methyl Bromide)
Chloromethane (Methyl Chloride)
Metnylene Chloride
1 , i ,2,2-Tetracnioroethane
Tetracnioroethene (PCE>
Trans-1 ,2-Dicnioroethene
ill, 1-Trichloroetnane
1 , 1 ,2-Trtcnioroethane
Trichloroetnene (TCE)
Trichiorofluoromethane
Vinyl Chloride

Date : 09/01/89
BCM * 00-6471-01
P.O.* : ...
Order* • 29996

Date sampled •- 08/17/89
Date Received : 08/18/89
sampler : EB

Results units Test Method

EPA * 601
< i ug/l
< * uq/i -•
< i ug/l •"•:'•'•'
< 1 ug/i -_:̂ .,:
< 1 ug/l Y
< i ug/l
< 1 ug/l
< 1 ug/l
< ug/l
< ug/l
< ug/l
< ug/i
< ug/l
< ug/l
< ug/l
< ug/l
< ug/l
< ug/l
< ug/l
< ug/l
< ug/l
< ug/l
< ug/l
< ug/l
< ug/l
< ug/i
< ug/l

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)



BCM Laboratory Division
-1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
THIS is a final report.
The results nave oeen checked and authorized for release

CLIENT

PLEASE REMIT CHECKS TO:
BCM Eoriwn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 1
215-82S-3800

PAGE visfc

CHRISTIANA METALS CORP
ATTN: JAM
BCM MALL
00-6471-01

Date
BCM ft
P.O.*
order*

09/01/89
00-6471-01

29396

.BCM NumoerLocation
9Z6132
FIELD BLANK

Date sampled
Date Received

08/17/89
08/18/89

client 10 sampler • ES

Test Description Results units Test Method

certified by :

Certifications:

PA - 46-007
AL - 40300

NJ - 77175
MD - 136

EPA BULK ASBESTOS OC - 3339

I

PAYMENT IS DUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVIH 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OP 18% PCR ANNUM.

(b) (4)

(b) (4)



!
!
1

1

1

1

r-i/"Nv A BCM Laboratory Divisic
r~T(I JY/I )8SO Gravers Road -
1—— ' V«/l V 1 Norristown. PA 19401

w j /i4E\ OTB n^ais_....,.̂  — s (2 1 5) Z75-OZ8 1
F l.V-ii. n£':- Or. ,""

T; - ' i 5 jl. L fir.-.! --2pcr-.

•••• CLIENT

•-hhliTIAWA *..£T;*L* '. 1~<P
ATTN: 
BCM MALL

S-,i^ ?-jmotr v£7566
LvCdt ; ;.n M*-I
Client *- ^hFILTERcO

T*st 3«cr*p:.Sn

. . i-u ic^.*ircoenzene
i J-c-.ot:iorccenzane

-arocn retracnionae

3"o.r.c j i £.*. *o i omct^ana

1 w - :• i en i c r c<3 : r.ane
: , '.-ticrioro5t.-iene

. i5- - •. .i--iZf.-.o"c-jrop&,-.e
"r jii,j - 1 , „ -OiOriioropropene
ar j^irTieci^ne Methyl sromme/
Ci't^cr o.*etncnd ^wctnyl Cnicrioe)
i.Vstriy l-sne Cr*iorice

':.5t: Sih.o.'Ofeir.sne (PCEI

Tr : cr. ic r oei.-iene c TCE )
Tr i en lorof 1-orometnane
vinyl w.'.l ir i -39

Fiucrias cv J. riCKE en 09/07/39
•-"iuor .ce

N» r,ra;5 is N ay   on C9/03/59

)n : *,

;••••
Date 09/23/89
EC* *r 00-6471-01
P G.# .
OrOB!'# • 29800

Cata sarrplec . 08/29/89
Date Receivec 08/29/89 .;
sampler BM 3-

ft«suii3 «r"r its T-ist Metnoo

cPA * 8010

; 1 ug/l - - - - -

; 1 ug- 1 ^

.' 1 ug/i

; i ug/l

. i ua/i

. 1 ug/i

: 1 ug/l

< ug/l '-•--,'-•

< ug/i
< U9/1
< t ug/l
< 1 "§''!
< 1 ug/l
< 1 ug/l

EPA » 3*0.2
< 0. 1 mo; /I

EPA* 353.2

iO — -

(b) (4)

(b) (4)

(
b
) 
(
4
)



BCM BCM Laboratory Division
1850 Gravers Road .
Nomatown, PA 19401
(215)275-0281

FA3c

CLIENT

CHRISTIANA ,V)ETAL3 ,
A77.\; jA
3C."-1 M-tLL

J27I56

ONFICTESED

3CM #
P . O . w
oraer*

cate Sampled
Gate Received
sampler

0^/22/89
JO-6471-01

39800

08/29/89
06/20/89
BM

vesc ^;eac.' ipii-^r.

-i If 3T.3 =S •"'
DH - F i-iia iv ;* .- ;SH on oe. 3

Results "est Metnoa

S??Ci;'iC ::̂ nOi.Ct4nca - riSlO Oy M. Flirt on 08/30/89
specific conauccance(unnos/cm 925 Deg o 99

EPA * 150.1

£PA *120.1
umnos

(b) (4)



"1
1
1
1
1

V.

• r̂ ^Nv n BCM Laboratory OMsio
r*^ji J\/l 1850 Graves Road
1—— 'V-/! V 1 Nbrristown, PA 19401

V j /o«e\ *VTB jv»ai

^.i»*A._ nc.^Ot*. i

ir.is ;£ a r mii repcrt .
Tii* rsui'.2 .-.a\«a caen cnecKeo ano autnorizaj for

^^^M CLIENT

ChRISTIAfJA .vJETALS CORP
HTTNi 
ec.vi MALL
CO-6*»7 1-0 I

SCM N«noer *>75o7

1 Ciien; ID wNFUTERSD

g Test -escr ip:ion

1 P(..rjdii.'ie Hoiocarcona o/ «.  or o^/os.s-'1

1 '^_"1 . ', ̂ .^,
I ; ,**-wiir.iwroc«n23r.a
1 Brofl.or'orm
1 careen Teiracnionae

cniorocenzane
•.A^r imoc .1 1 i .- erne t na -ie
srcjr.oJic.'.iorom-stMene
uriio.-cetnar.e

1 Cl'f iwf ^ ? CTffl

i , : -C jC..<iaroetnane
i , i-^ i«i!ioroatr.ane
. . :-Li-n*oros:r,ene

r i.^o.cniaropropane
•- * 3 - 1 , i • J i cruorcprcpene
Trana- 1 ,3-Oicnloropropane
nrcrnotnetnanfl iwntnyl sr&mio«)
cnicrciM^nana «Mecnyl Cnicnae)
,iet.'irisr.e union ao
1 , i , ̂  ,2-Tti;rAcr,*oroetnane
re :r senior cjtnene (PCE)
Tr.jn5- . , ti- Jicnicroetnens
; , ; , - . -rrisnioroetnar.c
*, . -. ,z-rr icniorofttnane
«^ . . l - ^ - t f l K V A ^ . B ^ , *ff* f \T r * wiii-.>r vc LnCnC i rue J
Trier.. or of luorome thane
v inyi .rilor iae

Fluor *Gft Oy J. FICKE on 09/07/39
"'i-inae

Nitrate Ac H 5y  on 09/05/3'>

n- • —
'̂Ml:

^qfe^_
^WKIBM

PAGE : 3 ."'-., ^B

• C- ' 7\,.tf- • H j1-
'fliScSft -

•̂ ^

oats o9/aa/89
BOM * 00-6471-01
P.O #
Oraem ; 39800

Date sampieo - 08/29/89
Gate Receivea • 08/29/89
sampler : SM r"^

piesui'5 Jnits T«st Metnod

EPA * 8010
< ug/l
< i ug/ 1
< 1 ug/l
< 1 ug/l T
< 1 ug/l .—.-_"-.
< ! Ug/! ::;-̂ T:
( 1 ug/l
< 1 ug/l
< 1 ug/l
< i ug/i

11 2 ug/:
• 1 ug/i

5 . S. ug/l
; • ug/l
< i ug/*
< i ug/l
v 1 ug/l
- i ug/l
' 1 ug/i

SEE PCE
^4 .5 ug/l
3ie ug/i
18 ^ ug/l

^ 1 ug/ l
1110 <J?/i

^ 1 ug/l
* 2 . 2 ug/l

EPA » 340.2
' 4 . 1 rng/l

EPA* 353.2

i

»

(b) (4)

(b) (4)

(
b
) 
(
4
)



BCM BCM Laboratory Division
1850 Gravers Road
Nomstown, PA 19401
(215)275-0281

rr.a is i
r..e I ' f e S w u

f;r.ai report
s eve ceen cnscit-sa er.a auir.onzaa fo

' .<•.u*i
- -v

CLIENT

CHRISTIANA IflETA^i CORP
ATTN. 
dCM MAUL

04 te
3CM *
P O.*
Oraer*

00/22/89
00-6471-01

29800

i ; 01 -. f •*
A 4 &• ' b -

•J27SS7
MW-1
yHFILTERED

oate sampled • 08/29/89
Date Received - 08/29/89
sampler : 8M "&

Results

7 . * 3

ih - -:&iJ i^ A  OH 08,29/69
fh-r idU 6.28

Specific Conouciancft - "iSia cy A SMUCKLER on 08/29/3*
specific jonauctanceiumnos/cm rfc5 Deg C) SCO

rest Metnoa
.T,g/ 1

sto.un

unihos

EPA * 150.1

EPA #120.1

(b) (4)

(
b
) 
(
4
)



BCM iCM Laboratory Division
1850 Gravers Road .
Norristown, PA 19401

1
1
1
1
1
1

1
•

' . - • i s i i a T ir.ii report .
*: ' s- £.:-.:: ..ova eeen cnecKao ana au'.no

MB̂ M CUENT

^HrtloTlANA f'lSTALa CORP
ATTr4 . o
aClfl MALL
-0-4*71-31

dv,-1 .-.umoer .^7508
Li^et.;.r, : MW-5
client :c . .-KFILTSRED

r T^s c c,55cr ip; ion
_ - - _ . ._......._

( ' ' - -•*. f* 9* r ' Af-^^tA

i w -c . C:'ii vrocaniene
; .--i,-;;/iior&3anzsne

j Sromcf crre
1 car Din 'ezracniortae

uiw. w^.wCfilc rw,Tic tuane
j 3roT.oaic.-iiorcmetr.ane

•; . t -u.cn*oroetnane
1 1 , ^ - 0 » ohic root riane

t . ' -C-cnioroetnene

I ;..*- ; .i-CiCn.oropropene
irans- 1 , j -Dicnioropropene
dr ottciTii ' fsins ' .<te myl SroniiCe >
;niorc.',e;.-.ana ;Meinyl Onionae;
.•leiny ie^is Uiuorice
i , : ,t , a-Tecra:r.ioroetnane
"at-acnic-cai:i9ne >PCE;
T'ina- i .c-jicnioroetnene

• *- ' ~n cpceinane
'• • i ,±-~r icniorcacnane
T* iC(-ij.3roetnent t TCE >
T'lcr.-vrofijorometnane
r f*n>i c.;ior»Ga

FlUwriua cy d. ?IC)tE on 09/07/89
.- iuonae

ru .ra;e is n &y-  on o* /2 t /89

rued for re. ease

seauita

>/oi.-e*
* *

< 1
< i
-( 1
; i
< i
< i

3 .3

16.3
< 1
< 1
< 1
< 1
\ 1
< i

X 1

< 1
< 1
< 1

18.3
< 1
< 1
< 1
< 1

4 . 2

9 56

PAGE : ^V*$'-'
<T' ''

sale 09/23/89
BC.Y, * : 00-6471-01
°.C * ; ..;
oroer* 29800

Data sampieo : 08/29/89
Date Receiveo 08/29/89 ,::
sampler : BM -----^TV-

•~n;t3 rest Method

EPA * 8010
-g/i
UQ/l
ug/i
ug/i - '-$^-
ug/i .._._ :̂..
US/1 -,-zz;-*r̂ i.
ug/l ''i.,-
UG« 1

L.G/1

ug/-

ug/i
ug/l
u3/*
ug i
j«/.
ug/l
ug/i
ug/l

ug/i
uo/i
ug/l
ug/l ^
ug/l
ug/i

EPA 4* 340.2
mg/ 1

EPA* 333.2

,

(b) (4)

(b) (4)



BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215) 275-0281

r iiiAt, ns^Wrt I .
T n . 5 -.3 a finai report.

• .-'.e ''esu*i3 T'i57e teen c

CUENT

tna au*...criZ2J for release

CHRISTIANA METALS CORP
AT7:*.  
3CM MALi.
JO-'--*71-Ol

PAC'E

Date ^
3CM * =
P.O.* '
Graer* :

09/22/89
00-6471-

29800

-01 I

SC'-' Numoer . 327566

Client 10 • 'JN'ILTEREC

Date sampiea 08/29/69
Date Receivea .
sampler : BM

733 1

OH • ri2ia .*v  on O
6 . 6 2

C conajcwanca - :-"teia cy  on 08/29/89
fic cono.ctancetumnos/c/n 915  4600

L'ntts *est Method

mg/i

sta.un

umhos

EPA * 130.1

EPA #120.1

(b) (4)

(b) (4)

(
b
) 
(
4
)



rr3/-Nv/i r BCM Laboratory DIN
riL J\/l 1850 Gravers Road
i—— /XdXI V 1 : Norristown, PA 19401

k_ j /**< C\ O7C A^O4N — • — '••— '""•••" " —— "" 1— niii-̂  (215) Z75-QZB1

;.-is »s a , i^a* rape." .
T^e rss-ii3 .idve seer. cnecKec sna authorizes

..———— CLIENT

whr. 13TZAI4A Ut£7.^u3 CC'fiP
A^T* W ' • » r* . 

&C.Vi ,V;ALL
jO-^T:-ii

BCAI Nunoer • y£7£69
LwCai i on • ><iu-o
Client -L v'.NrlLTEREO

1 w3 i ^ c 9 ^ r l v w l Ol*

PU.-asiO^t; niiOOa.'OO.IS Dy j C n 00/05, £
i .i-Dicr.*orcaer2£na
1 ,C-Oicnicroosr.zflne
i ,4-D.cniorcianzene
SroT.otorn
Caroon Tetracni&riae
Cniircosrzen*
Cicrc.TJCcnio.'ometr'ane
arc.T.oaic.-Ucrorrietnane
Cni&roetnar.e
CnisrcT^rm
i , i-wicni»ros:n«ne
i ,a-. 'icnior oetnar.a
i , i -LiC-loroecnene

^ i o ™* * t * i~ t iw«**Oi v O r v *•* w t'l C
Trans-i . i -0*cni>roprop3ne
brcmorr.etnar.e 'Metnyl sr:.mic«>
Ciii-.'-T.etnAne i;vtetr.yl :nior»GB)
.fletri>*ens cnionae
1 , i (t,^-Tetracr.ioroe;nane
"retracr.icr-'2ti-,er.e inC£/
rrans- i ,i-jicnicroetnene
i , i , i -T,- icniorc-ecnare
i , i . i-Tr iCfiloroeinane
Tr.ciUoroetnene (TCEi
Tricr..ororiaorc,-netnane
\/in/i -r.ioriae

Fluor »je ay J. ricxE on 00/07/39
f iuGT lG6

Ni.TiZc 43 :; CV  on 0«5/05/8'3

/ision

for release

Results

C 1

; 1
< i
< 1
< 1
< l
< 1
< 1
< i
; i

9 9
< 1

0 .5
\ *
< 1
V 1

< J
< 1
< 1
; 1
; 1

82. ̂
70. 1

< •
£•26

< 1
8.7

8.^2

-„,

, r K

^?\t •:*"v̂ JSiiiit*
vN^^^B

PAGE 7 ^1

^mmm

Oaie r C9/2S/89
3CM * : 00-«471-01
P.O.* .
Order* : 29800

Date sampiec 08/29/89
Dace Receiveo •• 08/29/89
Sampler . BM

units Teat Metnoa

HP A * 3010
ug/i
ug/l
jg/i
ug/l • • ' ;
ug/i ...:.„.....
ug/l .::.r:r. :
ug/i
ug/l
ug/i
ug/l
ug/i
ug/ 1
ug/l
ug/l

ug/l
ug/l
ug/l
ug/:
ucyi
ug/l
ug/l
ug/l
ug/l
ug/l
ug/ 1
ug/i

EPA * 340.2
mg/i

EPA* 353.2

(b) (4)

(b) (4)

(b) (4)



This .z A f
7,-.ft rs«u-:s

rCLIENT

BCM Laboratory Division
1850 Gravers Road
Norrlstown, PA 19401
(215)275-0281

repcrt.
t seen cnecKea fc.-ici autr.orizso for release

CnRISTIAUA METALS CORP
ATTN. jM

MALL
>*t?1-G1

PAJE

Date
3 CM *
P.O.*
Order*

09/22/89
00-6471-01

29800

Cliar.c ID

927569

UNFILTSHED

oate sampled
Date Received
sampler

08/29/89
08/29/89
BM "*rV

Ttsi u-sscri&Hwn Results

'• .37'« i i.T SI 2 £5 '••
ph - FifiiQ 0V A

{.*-* .SiC 6.ES
sp^ciric Conductance - Fieia oy   on 08/29/89

specific concuctanceiumnos/cra ̂ ss Deg o 710

units Test Metnoa

T.g/l

Sta.un

umhos

EPA * 190. 1

EPA *120. 1

(b) 
(4)

(
b
) 
(
4
)



• CD/̂ MV A BCM Laboratory Di\
lit J\/l 1850 Gravers Road
U— XX^I V 1 Norristown, PA 19401

t j /14 E\ O7G nOQI

"Til 3 * i a filial "SDCr L .

rue -e*-i'.s nava ^een cnect-.eo anc authorised

•̂ •M CLIENT

CHRISTIANA KETAi.S CORP
ATTN: 
ECM MALL
wO-6471-JI

H *̂1 NurtiCtr ; v27570
Lccat i. jn ; Mw-7

1 Client -C. i JNFILTERED

.Test .Mcr.pt ion

1 Fu.-gi3*o*e hoiccaraona oy « 7 .-̂ r o«/u£.s
J . . 1-uiCi-iiorooenzene
1 1 .--uicnioroDenzane
1 : , ̂ -c .i.uorojenzene

1 car oc n •'stracnioriae

• a"caioo;cr,;orometr.ane
1 '-.'liorcsindne
1 Ci'ior ;f orm

J ; , * ~C iC.'~. * 3rotifi£no
1 i .i-L.cnixrostrtana
' : , . -uicr.;oroetnene
. - . ,_- : .c.uorcpropane
1 ^;i-i . i^iCnioroprcpene
1 Tf-an... - i ,a-^iCMioropropene
I ci* ^r.jmet iicr.e ..'(einyi Bromi3e)
• Ci«icrorr.fi;nane (Methyl Chicnae»
1 A^t'i/isne ur,ior*ae
1 1 . i .e.i-Tatracnloroetnane

J "ctr:,CE',.cr.:fii:-.ere iPCE-
1 Tr.ins- 1 ,ii-&i-;nicroetnent
1 * , ; . - 1 • :ciuorcet.**ane
J i , . w- ' r lO.iloroathane
1 7r icr.ioroetr.ene *TCE>
^ Tr icr..orcf luorornetriane

vir.- i -r.^or^ae
J Fuor-.cs ov J FlCKE on 0^/07/89
1 ' itjjr taz
1 wi '.rate as (4 ay  on c9/G5. '6»

/jsion v

for release

Results

< i
•' i
< 1
< 1

< i
f 4

/ *

< 1
V 1

1 3
\ 1
< 1
( 1
i 1

< 1
< 1
< 1
< 1
< 1
< ;

49.3
2.5

< 1
78.9

< 1
< 1

S 66

-«-

^w -̂ PJ'IIPP111

••*».^ %JI

PAGE : 9 '

__-
Date 09/22/89
BCM # 00-6471-01
P C.# :

Order* 29800

cate sairplea : oe/29/89
Date Received : 08/29/89
Sampler : BM ./-r/f;"-"

or.its Test Method

EPA * 3010
ug/l
jg/l
ug/l
ug/l : ';"^5t-';
UQ / 1 " "*

ut/\ ^rr
ug/l •• .
ug/l
ug, 1
ug/l
ug/l
ug/i
uc/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
Uy/ *

ug/l
ug/i
ug/1
ug/i
ug/l
ug/l

EPA # 340.2
mg/i

EPA* 353.2

(b) (4)

(b) (4)

(
b
) 
(
4
)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 1940r
(215)275-0281

• i- • s ~z x » - ,- - i ' A f~ * *-
' i * w . ^ O i . i i C» X i C *j' w *

- » * * i T * ** * w O ft ̂  v € w •_ 5 li c a.-.a

CLIENT

bCiv î un'iOer
Locaiion

^ Cl*er.t 10

;e=.: jascr

;hfi!STI«;,A :vi£TAL5 CORP
ATT..; 
3CM VALL
• j 0 • o * ? "; - 0 1

»fi7570
:.|̂  - ",

. JMFILTERED

pi. o.

oate
acw *
r o *
Orcerft

Date Santpiea
Date Received
sampler

=esuits jnus

09/33/89
- 00-6*71-01

29800

: 08/39/69
; 08/29/89
• BM

Test Method

ff\~ *" i C*C

Sp^C iT '. „ CCMCuC'

en

0V A.
5 &3

on 06 /39 /84

EPA * 150.1

f=PA *130. 1
ceg c UffltlOS

(b) (4)

(b) (4)



fBCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401

7.. is ib a r i-.ii rator: .
T> a results ,-,â e csen c.iecrea anc au;noi*i:ej for release

-—— ___ CL>ENT

I OhAIaTZAMA MET^L* CCSP
AT7N: 

j SCM MALL
^ GO-6471-01

i1 BCM Numoer -. *27£7i

i Client 1C : FILTERED

Tesc ceiCfipiion results-̂ ................ ..........
Ctt»'&rniit;n aj C" Dy 4 wT. Ov/',S/3?

-Hnro.niuR < c . 01
1 CC-Oper sy P G0.03TEIH on 09/13/35

i cc^pe.- j.031
I Meiai Si^astior. tt*o cnarge) Dy  on co-os/s?
1 wetai Digestion 9/8/89

NiOKel O/ P  en OV/15/39I! MCI. el -•, o.O**1

PAGE ViS/>-',•%:=•

ca:e : 09/22/89 1
BCM * : 00-6471-01 1
P 0.* . 1
Order* • 29800 1

Date samplec 38/29/89 1
Date Received . os/29/89 1
Simpler . BM . 1

units Test wetnoo 1

SPA * 6010 I
T.g/l

EPA * 6010
mg/l

EPA * 3010
M/D/v

EPA * 6010

(b) (4)

(b) (4)

(b) (4)

(b) (4)



rBCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

13 a r ;nsi report .
-2.1-*:; iavs seen cnecKsa ana author izsa - release

PAGE

CLIENT

I

I

CHSISTIANA -..£T-»Li CC-SP
ATTN: 
BCM MALL

Data
3CM *
P.O.*
oraer*

09/32/89
00-6471-01

29800

I

, dC.vl Mumce-i* : V27372
i.C-31 iv n • !vt*-4
ulient .u : FILTERED

T<: i t w^SCr ipX iOrt

C-Mper «/ 0-n C'5/'3/39

Date sampled
Date Received
sampler

Results uni ts

0.011 r>g/l

0.3E7 mg/i

08/29/89
; 08/29/89 ,
. gn, ;.-,.-/.

Test Metnoa

EPA * 5010

EPA * 6010

M-3t3i j;gfist:or. two Crar^e) cy
C-igsstion

CV  ii9/l5/89

JONES on Of». 08/89
9/S/69

I
M/O/V

EPA * 3010

EPA * 6010

;

Ii

(b) (4)

(b) (4)

(
b
) 
(
4
)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

.ij. rsport
iva oeen cnecueo anc au;no:*izej for

AGE

CLIENT

CHRISTIANA METALS CCSP
rtTTN; 
£CM 'ALL

i^if, r.'unc&J

Client -J
.V.W-5
rl,.TER£D

sate
BOM *
o.o.w
order*

Date £amplea
Date fie;
sampler

09/23/89
00-6471-01

29800

08/29/89
08/29/89
8M

Ci'-'^*um -ii L." «  en t

C^ccer 0-,  on 09/'.3/S9

on (No Cnarge) oy
*cn

cy  or. 0«/'.5

Resulis

on 09/08/89

; o. Ji

C.028

9/8/3-5

0.090

units Test Methoa

EPA * 6010

EPA * 6010

EPA * 3010 "
M/D/V

Tg/i
EPA * 6010

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)



rBCM
"I..AL nEFCRT
. • r . i s ! = a rma; : apcrt
r-'-e r-»:.iiis r.avs aatn

BCM Laboratory Division
1650 Gravers Road
Norristown, PA 19401
(215)275-0281

anc au;h:;r iiieu fcf release

CLIENT

CriSISTIAHA METALS OOF.P
ATTN ; 
BCI/i WALL

j Client 1L "iLTcntO

I rest oescr ioison feesuitz
................ .... ——— .
Cnr :-m:u.Ti &3 w.'  in O*-' 'SvSv

-cro/.uu.Ti o.ctc
Copper cy P.  on C9/13/39

witpar O.cat
M̂ '.ai Dif&sticr, (NO cnargo oy  on 09/08/89

Metai Digest.cn 9/8/39
NiCKel cy   on 09/1S/89

Gate
BCM *
P 0.#
oraerw

Dace Sampiec
Date Receivea
sampler

unics

oig /I

M/D/V

09/22/89
00-6471-01

. 39800

08/29/89
; 08/29/89
: 8M 1

"est M«tnoa

£PA * 6010

£PA * 6010

EPA * 3010

£PA * 6010

-73-

(b) (4)

(b) 
(4)

(b) (4)

(b) (4)

(
b
) 
(
4
)



BCM BCM LaboratoiyDivision
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

Fir.AL
"f'ns ^5 a r i •-.•ai r s p c r * ,
Tha ras-iti ;,cwe oeen ineckso ana autn

PAGE

release

CLIENT

NA -1ETALS CORP
ATT1-: 

MALL

MW-7
Client 15

Date
3CM *
P.O *
Oroer*

Date sampisa
Date Recciveo
sampler

09/22/89
00-6*71-01

29800

08/29/89
08/29/89
6M

ResultsTest i

C'lrcniiant is Zr &y 3
^ .1 rO.TIauri 0 £20

Copper ay P  on o^/:3/8i
CcpjLir < 0.02

Metal Jijest.or. (NO crtarge) DV  on OQ/08/39
we:a. Digestion 9/8/S9

NiCKel Dy  on 09/13,39
NiCi. i i 0 .251

units Test Method

EPA * 6010
ng/l

mg/1

M/D/V

mg/

EPA * 4010

EPA * 3010

£PA * 6010

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401

1 1

1
1
•

"'

t̂
1
I1
1
I

T
i
i
i
i

*

7,11 5 i i a r mai report .
Ti-.e r-i-n.it 3 nave oeer. cnecKsc ana authorized ?or

•1̂  CLIENT

;.,ri3ISTIANA i'.cT-L3 .X-RP
ATTH - 
ECM 11ALL
C0-i*7l-l,'.

6w.ni huftoer : *£7£7C
LCCatiCn . &fcf-13
'-iiSllw -U '•

~£ ft Cc3cr-.p-.icn

Pu'gtdtia ;i3i-caroons oy  or J'j/or.3*
. . i.- L. . ;.'i»orc>oer;ftne

. -*-w;c.-.ic»ro&enter.8
3 r cjTt-^ form
careen Tetracnlonae
Cr.lc.'osenzene
Cior;.;.iocricr;rnstnane
3 r ORIQQ i CMC r ome t r.ane

Cl!^^-n™—— -nane
^i-i.crucrceinane
-. : -L iO.'i.or:=tnene

• rans - i ,J-DiCnior;prcpene
arx,7.;,.r.etriQiie ,.'ietnyi srwiiaej
c,!'l̂ r<::I'?:"*?e *i"!tiiyl C:Uoriaa)

1 , i ,£,6-~szracnioroetnane

: , • , ; -Tr iciuoroet/iane
1 . ; . _ - T r icr'.-oroetnane

Tr ;c..*orof iucrorr.etr.ane
JIT/. :r.lonce

ph - f i«ia CV   on OS. 2^/69

5pe:;;!-ic -cno-ctancs - rieio oy  on 08

— 7^

.-eiaaae

A6M115

< 1

< 1

< 1
i. 1

< 1
< 1
C 1
: 1

33.6

•-i*
'. 1

1
i 1

< 1
SEE PCE
23,3
1 10

; 1
10(03

••. 1
; i

7 34
,29/89

r —

«.,>», r̂
P*OE - Aw-

' ̂ \

•̂H

Date • 09/22/89
BOY * : 00-6471-01
P.0 .# :

Craer* ; 29800

Date samplsa : 08/29/89
Date fteceiveo • 08/29/89
sarn&ier : BM v'=.-:"

units Test Metnoa ""

EPA * 3010
ug/l
ug/1
ug / 1
ug/1 v-» .

ug/i " ~~~~' "
ug/1
ug/i
ug/l

ug/l
ug/i
ug> 1

ug/l
ug/i
ug/l
ug/i

ug/i
ug/i

ug/i
ug/l
ug/l
uci/;

EPA * 150.1
sta.un

EPA «120. 1

"

•

(b) (4)

(b) (4)

(
b
) 
(
4
)

(
b
) 
(
4
)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown. PA 19401
(215)275-0261

report
PAGE

f o r

CLIENT

CHRISTIANA I<IC.TA,_S

BCM MALI.

-13

Late
£CM 1*
P 0.»
c-raer*

00-6471-01

£9800

Date iamo^ea 08/29/89
oa^e Rec6iv«a : 08/29/89
samoier : BM -:j

its; ^-rscr.p

-L&Ci r i c - jncj

rest wetnoa
S.O JTR35

(
b
) 
(
4
)



fBCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
{215)275-0281

.- i- ii r-ipor
for r?:

PAGE 18

CLIENT

.rihJiTIANA -'-.£~ALo -C3P
A7TN: 
fe(JM MALL
JO-ti*71-U'.

aJT* .̂Dir ..-£7577
L«0i;:.-n r»- UA
men; .-

Tt.i; •iisc^i^i.on aesui:.
.-...„......„.- ........

" .. " .  . ,. -, a.f--^";ji;,ij— —-i rd-w™3rGOi13 0V -*  w H j V i L' i , 3 V
i — ' " r ' . , " . ~^*ijfay"i"*ii^ * *

- l & h v * ^ l b . * « l ' . v - W d 1 ^ ^ l l G « >

. • - - ^ - • - ^ • . A«*%"*a^jt / ^• ,-r-i-i»...jr.k.cn— 5..= \ i
8i"0fliio* orni ^ 1
career, TecraciiioriGe < i

3f ir-oiiic/-ior j.retnarts •'* \
-..*oroi;r..a:.e ' < t
C;'..:. «rcr* ' 4 1
' . . : -_ i ./;lcr : siriare 6 . 9
'. . si-j : c. '.:„." ce*..' a*s . 1

...5.-: --u.c...ir opr ;per.e i i
Tfi/.s- 1 , <i--'ic;uoropr cpene < i

""C t 1 ir c "tft ~ nil id \ i"-'8 1 fi\ i C h lor i GC j ••. *
• .eiuy iir.t c.'.or ice < i
i , ; , j, j-Tei.racniorcetnane < i

= t.-=-c/.*or.:einer.e ,^CE. i f
r-ar.s- : ;-0.cr.*croecner.e i 2 .£
. , . . : -TiirAcrceirtane 2S7
i , i ,i-"r ic 4iarcstn«n« . 1
:r .CiU^r^etriens -TC£> 6-66
Tricr..orcf l-oromctnane < 1
v *~v i w ..or i se < 1

pK - "iSiO O/ >* iK-JCKLER On 08/2V/89
plT - f . £ - M 6 . 1* 5

S ^ e c j r i o ^;pc-otanca - "iaia DV   on OB/29/8-?

Cat* 09/22/89
ECM # 00-6471-01
P.O #
C.raer* : £9800

Catfl Sampiso . 08/29/89
Date Receive-3 : 08/29/89
sampler 6M

S V.11C3 "3St MBtMOd

£DA * 8010
-S/l
ug/l
ug/i
ug/l
ug/l
ug/l r".

ug/l
ug/l
ug/i
119/1
ug / 1
t.ig/i
ug. l
•jg/ 1
ug/l
ug/:
ug/l
ug/i
ug/l
wg/:
ug/ 1
ug/i
ugf 1
ug/l
ug/l
ug/l

EPA ft 150. 1
Sta.un

EPA 4120.1

-77

(b) (4)

(
b
) 
(
4
)

(
b
) 
(
4
)



BCM BCM Laboratory DMsion
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PAGE

.-.« ••c5u.;s n-iAe L-scn cnec^ed s.ia aut.-icr izaa ::.;r re

CLIENT

I
I
I
t
I

I1
I
i
li

i

I

-;.-IR:STIA.-.A WETALS
ATTN. 
BCM MALL

1-01

BC.-i
LCwiC

-)£7577

cate
ecM *
P O.#

Da;e
Gate
sampler

0^/22/89
00-6471-01

29800

08/29/89
08/29/89
BM

• c3> t ijv&cr i PI * vTi

TiC CopGwCtinceiurino.3/cm ^25

n*5Ult!5

-30

on;is

L.mr 33

-78'

(b) (4)



BGM
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, .o a r i -.ii repor t
re:*i"3 .- avs ;;

BCM Laboratory Division
1850 Gravers Road - -
Norristown, PA 19401
(215)275-0281

?,u;hcr :zej for

CLIENT

1
1

x_

^— '

\

L CHRISTIANA iv'£T.-...i '.GttP
«7TN : u
Sî /fl >Vtn^,L

-C-647 \ -0 1

«»er . ^7-7a
LocAticn . w«-ma
Client Iw

T.« Lescr.p ; ion

purja-u.s rtaiicaraens ov ,.  >r 09,05.
-. . ;--i -rticrooenzsj-.s

1 . " ""* t , tW-^ ' t
i3r one form
Carter; Tstracnloriae
Cr-iorccsnzene
wit/.-o.r.»criiorcTiatnane
S'-o.-ncaicr-lcrometnane
Oi-iioroftcnAn*
;..iorc-orjn
i .---C.cn^oristnane

i '*" • • ' - ' * « » « -

1 1 . . -: .wniorcpropane
-i i- , i-uiC.'.ioroprcpe.ts
TT in s- ' , J-Oicnioropropene
siroT.i^etf-.«r.e i.vieinvl Srcmi ;ei
w 'liorc.r.e thane tifletnyl cnic-r iis)
.'tei.v-une onionae
i , i ,£ -d-Teiracnlorcetnan«
e;.'LCni.;rc,ei..'ifiriS - PC£;

!

*rans- i , 3-Otcnioroetnene

• , . . j-Tricniorostnane
Tncnioroetnene (TC£)
rr ici-iiororiuorometnane
vmyl cnior.oe

Oh - FieiO OV A. SMUCKLEn on 08/29/8^
^n-r i«.J

Spe^ i - i - Corjjctanoe - Fieic sy A. 3

Fasui:;

a^
< :
V 1

•. 1

< 1
t 1
< 1
< 1
< 1
1 1
< 1

7 3
^ 1

.3 £
. 1
' i

N 1

( 1

< 1

i. 1

< 1

i t
10.6

< 1
751

< 1
< 1

6 . 0 5
 08/29/89

-79-

Date : 09/22/89
BCM * : 00-6471-01
P.O.* :
oraer* : 29800

Date £ampi?a 08/29/89
Date flece-.vea • oa/29/89
iampier . BM "

s units Test Matnoa

EPA * 3010
ug/l
ug/l
ug/i .
ug/l '.fir,'
ug/i .:____.
ug/l -.Tispsir-
ua/l ;
ug/l
ug/i
jg/l

Ufi/l

ug/i
ug/l
ug- 1
ug/ 1
UC|/ ..

ug/l
ug/l
ug/i
ug/i
ug/l

ug/l
ug/l
ug/l
ug/i

EPA * 150. 1
Sta.un

EPA #120. 1

(b) (4)

(b) (4)

(b
) 
(4
)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown. PA 19401
(215) 275-0281

-i.^i. -s.i-un i
n.5 .i i f :,--3i

oeen i;so ar.a rcr reiea.se

CLIENT

wHnI5TIA.\A WETAi.3 COR
ATTN. «
3CM MALL

: M*- 1
C..*nt ID

Date :
3CW * -
P 0.» :
Order** .

09/22/89
00-6471-01

29800

Date sampieo : 08/29/89
Date Received . 08/29/89
Sampler : BM *.'**

T=s; Laser.pi.cr. Resuii; mts Test Metnoa

(b) (4)



BCM BCM Laboratory Division
1850 Gravws Road
Norristown, PA 19401
(215) 275-0281

PAGE

r23-i-_3 -iave oesn oneci.ao anc outocr izoa f.;r re.ease

CLIENT

I >.RIST:AMA METALS 

3Cfll ?4ALL
i,0-6-i71-Ol

£^ .vjmoer ; Wc7£76
Local ion - ;.(*• 15
Client ;»

TS2L Laser .pt:on

cu.-5*«-a haiccarsons oy 
. ,i-o.cr.-.arooenzen8

] '"... "- '!"*' *-»--..

8'oa.oforn
careen Tetraciuoriae
CiUorcoerrene
C*oromccniorome;nane
Sroff;Ci3i.:r.iorornetr,ar.e
WMioroetnar.B
;.--iorcf ;rn
i . i-tic/iiorvftinane

1 , ' ! ̂ . *lr!.'*?ir*rne

J-ii-'^-^cn^jroprc-ene
Trails - 1 , j-j : cm crcpr opens
brcfBorsftifiaM* 'Metnyl aromice/
C'Uc.*CiS«;iiane tiMtnyi cnionca)
:/ietn> is.'ie ur.icnde
1 . i .c.a-Tsiracnioroethane

TTina-t ,C-D;cnioroatnene
: , i , -, -rr ici'.ior.2etnane
i , i , a -Tr icr.^crcetnane
Tr iCi'iiircet.'.ene. iTCEi
TriCi'.icrofiuorometnane
viii/i jr.ionoe

pn - FlilJ ay A.  OH 08v £*>
ph-r i rsii

Spec i f i c i-cncjctanca - Fieia ov A

^P

Results

on oi/os/Sx'
< i
< 1
i 1
< 1
< 1
< 1
< 1
< 1
< i
; i

53.8
^ 1

564
: 1
i i
^ i
< 1
X 1

1 .8
SEE PCE
39 3
£70
7600

< 1
44400

< 1
< 1

69
7. 13

l On 08/29/89

Date 09/22/89
5CM * 00-6471-01
P.O . *
or aero : 29800

cate sampiso 08/29/89
Date Receivea 08/29/89
sampler : SM

units Test wetnoo

EPA * 8010
ug/l
ug/l
jg/1
ug/l

ug/l -~
ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l
"5' "l
ug/l
ug/l
u^/l
ug/l
ug/i

ug/1
ug/l
ug/l i
ug/l
ug/l
ug/l
ug/l

EPA * 130. 1
sto.un

EPA 4120. 1

(b
) 
(4
)

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Nomstown, PA 19401
(215)275-0281

;5 i • i;-.ai rsp^rt .
i'«ss«.L5 ••'£.«£ c a s n -.lec

PAOE

cr.a author izeo

CLIENT

3CV, MALL

SCiV. Nuroer ->27*7<
Local i vr, : .-(w- •.s

ID

2CM « :

P.O.* :
Oraer-* :

09/22/89
00-6471-01

29800

Dace Sample? 08/29/89
Late Received . 38/29/89
sampifir : BM

Tii-it w^£C> ' * ^ f c :Cn

-pc'-i-jc u^r..3-ciar.cfi\L.~nc.j/cn; it5 Lag

ResuJts

'j "0

cs rest Methoa

(b) 
(4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401

Flr-AL SEPOF.T
".i.is * 5 ft t i*a. report .
Tr'= rei-i^a .-ijve oeen cnecK&c anc ajincr ires for reiaase.

!•••• CLIENT

b£AT* i« i I . f<JA 1 ~ ^ i _ i » * •"- wC*nr«^i9i^riiim *> •& • ̂  !• 9 iw wn ~

ATTM; 
. 2CM MALL

!

.JO-6**71 -01

BOi ;4umcer : -;<27S&0
Lwcaiior. . »t*-i6
Client :i

^ T >_ -„.-,,.,.
1 .̂ !Ll!!!l̂ ."!" ...!!"tl!_

Pu.'yd-io.s itdiwcaroons oy   on 09/0^*30

-'£-jicni!rMM'OTj ^

jrorr.ororm <
Carocn Tetracnlonae <
Cr.lorcosnzene <

arcrrooicr.lcrometr.ana <
v.('.iOro£ihar,« 18 . b

1 C""'ior*cf orni c 1
J i , i -LMCn*orca;nana 419
^ i .A-o.cniwroatrtane 41.8

*1 i ' • "U*"r'i T-D
1 _ * a - -. , i-LiC.'.i&roprcper.e < 1
T ~'ir,3- 1 ,^-Licniorcpropene < 1
I .r^Torr.etr.ir.e ^wetnyi Sromsej c 1
• Ci*iorc.?.einana iMotnyl Chicr;ce) < 1
1 .-ieir.> ii.'.s c.-iioriac < 1
1 1 , i ,c,£-Te:racMioroethane SEE PCE

J /si.; senior cetiier.6 vPCE; 7 .« *
1 t--iti5- 1 , ̂ -Oicnioroatnsna 169
1 : , ; . i - .V ;cr.i-rc,etfiafje 2540
J 1 . i ,£-Tnc.iioro6tnane < 1
1 "r iC.-norceii'.fene (TCE) 4380
^ TricMororiuoronietnane -. 1
1 v in/i -rt.or ice c i

^r. 'i'j"- „
PAGE '-ty ^4

—^
Dace 09/22/89
BCM tf : 00-6471-01
P.O.* :
Oraer* : 29800

Dffte Sarr.pl 60 . 08/89/89
Oate Receiver : 08/29/89 , -
sampler . BM ;,J:";'

•jr.its Test Me i noa

EPA * 3010
ug/l

ug/l ""tf;t- .
ug/l ;__._!.
ug/l iî ^̂ .

ug/l -.
u<3/l
ug/l
ug/l
ug/l
ug/l
ug, i
jS/i
ug/l
ug/*
ug/l
UQ/1

ug/l
ug/l
ug/l
ug/l
ug/i
ug/l
ua/i

ph - FiCiJ &y  on 06,35/89
7. (8 sta.un

spec i f i c woncuctance -  On

EPA * 150. 1

EPA *120. 1

(b) (4)

(
b
) 
(
4
)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown. PA 19401
(215)275-0281

!• -.i.nu -=.i-l/rt I
rn .3 *; .5 f i n a l report
.;s . 'iSu*:3 .-lave ceen ana

CLIENT

CHRISTIANA METALS
A f TN ; 
&a.A. MA

Dice
3CM #
P O.t
C-raern

00-6471-01

89800

Date sampled 08/29/89
Date Received : 08/20/89
Sampler : BM '^*

itC.* i Ot i 3.1

:?.! coriouctanceiurani'S. :m

Results

530

unus Test Methoa
umr 35

(b) (4)



BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

.i & •.rii r s c o r t .
5. ; -A 12 .dv«j Jf lan cneck 3d 3TG au'l'.Cnzej fcr release

,

PAGE "%v "'26

CUSNT

«TTN. 
0CM MALL
vO-6471-0:

6C..1 . <umbsr ^e7SS1
Location TRIP BLANK
cleric ID :

T^C u«cr1Pi.on *•.

^•-».Jc iw* '5 ic-wwc. 00113 C/   0.. C* / ' id /8»
. . ^ -L -icn.sr vcenzer.s . t
i j-y-.cn.crooenzene •' -.
.^-^.li-.vrosenzfcne ; t

flr&mororir. >: i
-arcor. Tatracniortae < 1
C»iorcoeniena \ '•
; i^rcTiociucrocstnane < 1
3rc.TOC.i=Mcro«atfidnc •: i
. f .1C I" !•;: b('l3n<3 < 1
- : . P - i - r « ^ «
_ • ± W W • J t I'l \ 1

, , i--;;r.i&foe:nane -. i

; ^r;;1;̂ '""'"*;;? ; 1
^-^.cnicrcpropane ; i

W . D - : , ; -C i-r.loroprcpers < 1
Tr.ii.i- -. ,0-j^c.Morcprcpane '. 1
a.'cn jfns^i'iQne •.viecnyl oromi^s! '•' i
jiuor ;".einor.^ i.Macnyi cniwnce; - i
.••e'./iyisr.e Ciiicriae < i
i , i ,2 ,^-Te;racnioroetnane < 1
31.' ici i ;rcet..cr.e . rCt ; \ *

Trina- 1 ,c-j;cnlcroetrter.e < '
; , -. . i-7.-.ci'.iircetr.ar.e < '
1 . i ,^-7r tcr.icrceinane < 1
7r.cti*3rceir.tne iTCE) < 1
TT icri.crufi-orometnane < t
v in/i Cnior me < 1

SC*I * 00-6471-01
P 0 * -
o.-aer* 29800

Data sampi-j 08/29/89
oaie Receivec • 08/29/89
.3a.Tipier : BM

Su.:S .̂us TMt watnoa

=PA * 8010
UG/ 1

ug/l
ug/i
ac/l
ug/l
ug/l - "
uq, I
ug/l
w^ / l

wg, 1
«g/;
ug/l

jg ,T
ug/i
ug/ 1
ug / 1
ug« l
ug/l
ug/l
ug/l
ug/l
ug/l i
ug.'l
ug/l
ug/l t^ , t

(b) (4)

(
b
) 
(
4
)



CD/̂ V /I BCM Laboratory Divisic
1 \[ J\/l 1850 Gravers Road
•—— -JV Î V 1 Norristown, PA 19401

t j f44E\ 4*TE /V9O4x-""" -" inn. iin^ (ZiO) Z75-OZS1

7/n a is a Tii'-aj. -apart.
T^a reiuiia -.jva cean c.viCKea anc auincr.zao *'cr

r CLIENT

-nfiliTIAflA f/ETAi.3 CORP
A7TN 
SCM MALL
,0-047. -c:

BCM .unioer = ^7=85
Lucaiicn . FIELu BLANK
Client ID

iI!!Li!!.ii!?il!-  - ,Pu'gedwi.4 noiccaroons iy . j v /Os .a -y

\ '*I^' -n*«'-*c«n-»n
. .i-jji.-aifwenrir.e
firomo^crm
caroon Tecracnionae
cuicrcoanzene
uicrc:Ticcricrcmecrian«
8rcmcaic:uoro.Tiexnane
•-rticrce^ane
Crticrctcrm
•• , 1-Uiinioroetnar.e
1 . i-o.ch.or ia;i-,ane
i , 1 -uic.i icrcecnene

1 1 . d -u-icriiO.' cpr opare

Trana- 1 (4-i;cr*icroprcpene
arcrr.c.7.3tnar,e i-'iet.'iyi aromias.

'"•T^t'^-' ' °'. i 1' *e "* *W *
1 . t ,£,£-Tetracnloroetnane
^ e w f, t — f c ^ i • • ' • « ¥ V A t f * A flj**™»1 ^^""^ '*" "* 'r"
; , i . i -Tr ur..oroat;.ane

r.- *c?U;roetnena .TCEi
Trier.. crofiuororietnane
v in/i Cr.lir ^ae

-

jn

r«iea-3S.

results

< 1
•; 1
< i
< 1
< 1
< 1
: 1

< i
( i
\ 1
<: t
< 1
! 1

•; 1
: 1
< 1
; t
; t
I 1
< 1

< 1
< 1
' 1
< 1
< "'

\%...
t. "̂ HHBf*"

- ':' , ^^J l̂ĵ ^
PAGE .^'^

''•'> ,- ' ' ' ,

OaCC 09/23/89
BCM * 00-6*71-01

oroer*» i 29800

oate sampiea . 08/29/89
Date Receiveo 08/29/89
sampler : SM '

uniis T.*st Metnod

EPA * 3010
ug/l
ug/l
ug/i
ug/i
ug/l -1—
ug/l ~_r:
ug/:
ug/l
ug/i
jg- 1
ug/l
ug/l
ug/*
ug. i
J£/ 1
UQ/l

ug/i
ug/i
ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
ug/i
ug/1
ug/i

(b) (4)

(b) 
(4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

l£ a T i:')a* '
e**i*.j ivave cesr cna cKec anc a for rsiatse

PAG=

CLIENT

•-HftliTIA.'JA ."cT-.Lo uORP Oate
*TTN:  BCM *
BCWl ./1ALL P 0 #
«o-*jH7 1 -c -. • Oroer*

Buw *«M.r*cr ; v£7SSS Date feampiea
LOudCivi', - FisLu aLANi; Gate Racaivsa
Client .n : sampler

T-:ii :«sct':p;;on Results units

- C9/23/89
: 00-C471-01

: E9800 '

.4V-'.,
• 08/89/89
: 08/39/89
: 3M '' Ĵf-

rest Metnoo

coraurv Ci rac ic r

s-£"t; r ica

- - 46-00? -4J - 7"1?5 EPA 90LK ASBESTOS OC - 3339

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
NorristDwn, PA 19401
(215)275-0281

'AGE
«'.: i3 a f :r.di rscort.
ns rtsuits nave oeen cnecuec a.-.a authorized : or reie-ase

CLIENT

C..ifilS~IANA .'.JETALS COfcP
ATTN: 
BCM MALL
00-6471-01

Date
3CM *
P 0.#
Oraer*

00-6471-01

39827

BC,»'. Numoer -527714

w* l •-!.•. *- -IT it. . to..s.fc.

^i -idac.t •^.j.-arccns oy ,  .-.r. c* /ot

I ' t." * -^^•-"ftn-*

d.'OT.c. f c rm
C3' CM r^tracnicnoe
-r.;or-ii*n;e-'.a
O.crc-ncc ..orcmetn-ane
a.':1-n.vci-;r.i;.-c7.etnane
Ci ' -Ot .'il.-ane
-;.*wrc ;-rrr.

J - . • ^'^ *y w^r. .

j ; '7 ." " " ' * W . . ""!.'. ''»
i .c-^.r.iir^rcpane
. i5- , --^iomcropropene
"rars- i , i-OiCiiioroprope '.e
arcir.:.r.(5C -.ar.e '..vetnyl BrcmiGS)
-r'.^or^Tisc^sns .wtatrryi, cr.icr icta
Mttryisre C.'ilorioe
j . . .,..,> ; itrcCiuoroetnana

] 7o:.rcC...oroetrene (?C£)
Trif.s- . , i-Cunioroethene
, , . , i-r.'i ;r.*orcetnane
i . '• . t-Vr iCr ioroetnane
-«-1c,-,iorce;ner.e <TCE)
T.-;CI .o.-v? luororaetnane
v/i.-.vi ^.'iior ;oe

f ' l-oriae ty •> FIC..E en O C . G 7 / S v
F.uor.js

.'* ; '. : 3 '. . ii; .'4   Oil 1 -*.'*. S ' «••)

results

i/£9
< 1
; t
< 1
V 1

< 1
; i

* 1
< i

ie. e
< t

3 .2
< 1

37.7
^ T

< 1

I 1

< 1

< 1

1.6
bEE PCE
9 .3
303
399

'. 1
2860

< t
36.3

1 . 1 1

-«-

Date samciaa •- 08/30/89
Date Received . 08/30/81
Aomplei «n

jnits rest Method

£PA * 8010
ug/l
U^O / 1 j j-'-^-*

LJQ,* 1 ^ • \.r'.

ug/l _. ___„._
UO*' i ' " ' ''L

i-g/l t " '
ug/l
ug . :
ug/l
ug/ ;
ug/ 1
UJ/i.

jg-'l
ug/:
ug/l
ug/;
ug/ 1
ug/l
ug/l

ug/l
ug/ 1
ug. i :

ug/l
ug/l
ug/l
ug/l

EPA * 340.2
n.g ,- 1

£?.A# 353 . 2

(b) (4)

(b) (4)

(
b
) 
(
4
)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215) 275-0281

F:.,AL r-.E-.:.=;r
. rt:3 .-i a -i.'o* repcrt
The rdsui;s neve seen cnecKeo ana autnornea for release

CLIENT

PAGE

-hRISTIANA METALS CORP
ATTN: 
BCM MALL

Date
BCM *
P 0.1*
Orcer*

09/21/84
00-«471-01

29827

i on
Daze sampieo . 08/30/89
Date Receweo : 08/30/89

en .8/33/89
0 32'

Fis.O 6.91
ric conouciance - Field oy M  on 38/30/89
cir~:c concuctance<umnos/cni » g c> 440

units 7«st Metnoa

std.tn

umnos

EPA * 150. i

EPA t120.1

(b) (4)

(b) (4)

(b) (4)



r-v îv /i BCM Laboratory Div
|^C J\/l 1850 Gravers Road
1—— 'V l̂ V 1 Norristown, PA 19401

t j /o4C\ ITC noo<N •— ' "'"" x (Z15) Z75-OZ81

•• I f«AL nEPOfiT

T1..5 1 3 a -;iai report.
T.-.e 'ssuits nave ceen cnecuea ana autnorizsa

—— CUENT

CHRISTIANA METALS CORP
ATTN: 
dCM MALL
•JC-6471 -01

6CM ;;-moer . *£7713
LOCAtlOn : *v)W-8A
^iua iti — : — mf "Lfeaee —————————————

". riv JS£CT 1 it i v.'"

i~' jrs-3ac is nai ccar ooits o^  >t-n 09/06* 8
t ,^-Dicniorcoanzene
*. ,3-OiCrtloriO6nzsne
1 .t-Oicnicrooenzene
ircmoform
carcon Tetrachlcnae
v.-i-orccenzene
: ioror.ocriiorc^e:nane
aro.~i00;crucrcni6tnane
color jet.-ie.na
-.iUorof crm
1 , i-JiOnioroat.iar.e
- .£-CiCiiicrocirar.a
• , . -:,;c;i-cr-,euiene
. c-DiC.-.iOr oprcLfens

c.3-1 .^-JiC.uoropropena
T.--a:'t3-i ,3-Oic.i*oroprcpene
aromc.-neti'.ans ..vietnyl 6romioe>
w.-uoroinainaiie tMetnyl uniorioe)
Mfttrtviana Cnicr»ae
i , . ,& , t f - '-itrairi.orofitnane
Tc;rac.'iioroetnena (rC£)
Trans-i , £-Cicr;ioroe:ner.e
i . ; , i -rr icnioroetnane
; , i .c-Tncnioroetnane
rr icraoroe:nene <TCE)
tr i^r.iorof luoronetnane
vir.yi cniorme

iriuoriGe oy j.  on os/07/39
"luorica

i.i.r.:'.'2 is u c.'  on 3 5 / 0 5 £9

;

1sion

for release.

3C.U1I3

-;
., i
; i
< 1
< 1
< 1
•: 1
< 1
X 1

\ 1
i 1

2 . 8
: 1

• i
< :
< 1
< 1
< 1
\ r

1 1

5EE POE
•^ .a
7*8
395

< 1
2730

* 1
60.8

t .02

-70-

J'':''*^/Jf'

•"'̂ y"''

PAGE . 3

"•"

Date : 09/21/89
BCM # - 00-6*71-01
P.O.* :
Oraer# : 29827

Date samples 08/30/89
Date Received : 08/30/89

on its Test wetnoa

EPA # 8010
ug/l
ug/i
ug/l
ug/l ---
ug/l
ug/:
ug/l
ug/l
ug, i
ug/i
ug/l
ug / i
ug/i
ug/i
ug/l
ug/i
ug/l
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/i
ug/l

EPA * 340.2
mg/i

EPA* 353 .2

\

(b) (4)

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FI.-.AL Ri
T.-.I a *£ a nnai report.

rsiuAts nave seen cnecKes anc autnonzea for release
CLIENT

CHRISTIANA METALS CGSP
A7TN: 
BCM WAUL
00-0*71-01

PAGE

Cats
3C.M * •
P.O *
craert :

09/21/89
00-6471-01

.,_.
29827

Date samples
Date Received

08/30/89
08/30/89

Results

pH - fi

OM-F;

as N
I Dy "'I. FISH On JS/;:0/S9

:onauctance - Field oy  on 08/30/39
: conouctance(umnos/cffl g C)

6.91

tn i t s Test Metnoo

mff.'i

sta.-jn

umnos

£PA * 130. 1

EPA *120. 1

(b) (4)

(b) (4)



i— I/-NIV yi BCM Laboratory Divisic
["Hll J\/| 1850 Gravers Road
t—— 'V l̂ V 1 Norristown, PA 19401

> —————————————— ' (2 1 5) 275-028 1

flr^u r.£?C-nT
yp: i i^ .3 f :rai report .
T:--,e r«iu*L3 nave oeen cnecKed ana auznor-.zsd forr CLIENT

CHRISTIANA METALS CORP
HTTN: 
3CM MALL
00-0471-01

BC.v, uumoer . ^27716
Li,c«i;n : ;«-9

TM: ^scr.pnon

^rjeaoie naj-ocarccns oy  on 09/06/30
1 . £ -C'.ciuoroDsnzene
: ,3-^iCruoroaenztne
1 ,^-o.cniorooanzene

c-rraon Tetracnioriae
Cnicroc4nzer.fi
D i orc-fnocr-iorometnane
= ' -.-f.c c ; c rt i w r ̂ mc t nane

..';ior:-f orr.
i , i-_ ;.;ruo.-ie inane

, . £'^.c.. lor oec rare
J i . : -•_ .^i.A^r ;«triane

-i-u.c/.ioroorooane
•_ - iS- 1 ,5 -OiCi.ioropropene

b^omcnitii^i.e ;Metnyl Bromiae)
.c.ioro,T«i.iar.e iMetnyl Onlorice)
we-nyiene Chloride

• , , ,&. i-Tstrac/iioroetttar.e
— - , . - - - . ... *••«,•- MB r.A / n *-ff 1c •. r i. •, < . iC r v2 hticne v r- we J

1 rrans-* ,--L iCrtloroetnene
J ' . , : , » -T:* i -/.ioroetnane

i . ; .i-Tncnioroetnane
rr icr..crot:nene (TCE)
7r .cr.icrcfiuorometnane
vi.-.yi .Mjnae

F.-c-r-.ae sy J  on C9/07/S9
Flue: -wi

:ii:rL;3 -LS :. cv J  on c,"-/05/-.9

..

>n

reieesa.

Results

< 1
< i
< 1
< 1
< 1
< 1
< 1
< i
: 1
; 1

20.6
< 1

63.3
.' 1
< 1
< 1
< 1
1 1

2.4
=EE PCE
14.9
462
621

< 1
4130

< 1
14.4

2.57

"•%
PAGE ; ' f- ' 5

Date : 09/21/89
3CM * : 00-6471-01
P 0.4
Order* : 29827

date sampled : 08/30/89 ".
Date Recciv/ed : 08/30/89

onus Test Method

EPA ft 9010
ug< 1
f * "l / "i " *~i''f "^•S'1 ' '-•-^-^
ug/i •**£&
ua/l .„ ... ^ .-,,-̂ ;.-, .
ug/i " "-;2"
UC/1 - '••':: -
ug/l ;-,-"..
ua/1
u*' i -:i ;.
ug/i v'-
ug l
ug/l
uc. i
ug/l
Uy, 1

ug/1
ug/l ..*'!..
ug/i
ug/i 'vf1- >

ug/i

ug/i --S^'
ug/i
ug/i
ug/ 1
ug/l

EPA * 340.2
mg, l

EPA* 353 .2

(b) (4)

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Nomstown, PA 19401
(215)275-0261

PAGE
"MS *s a : ir.-ai report .
The rssuALa ^,ave oecn cnccKBQ ana autnornaa for release

CLIENT

^HRISTIAMA WETAL3 CORP
AJTN: 
aCM MALL
00-0*71-01

a>-.«rl iJURlCer : V27716
Luxation . Mtf-9

I 'csc ui5cription Results

:ii-.ra;e as N o. 106
VH - Fia*a oy  on 03/30/89

Lh-FiS-LQ 0.98
s^^ciric Concuctance - Field oy  en 08/30/89

Date
BCM #
P.O.*
Oraer*

Dace sampiea
Date Received

units

mg/l

Sto.un

09/21/84
: 00-6471-01

T 39827

08/30/89
08/30/89

: MM

Tast Method

ZPA * 150. 1

EPA 4»120.1
specific conouctance(umnos/cm 925 oe; C) 430 umnos

I
I
I

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road :
Norristown, PA 19401
(215)275-0281

r- i3 is a r-.nai rsocrt .
.-ie results ra*e oe«n cnecKea ana au tnor izsa for release

CUENT '

PAGE

CHRISTIANA METALS CORP
MtTN:  
cCM MALL

Date
a CM *
P.O.*
Oraeri*

09/21/89
00-6*71-0*

29827

•J£7717

TS

Date sampled
Date Received

08/30/89
08/30/89

Jesuits

as Cr oy  en C'3/i5.£9
Cnrom.um 0.0)2
ppsr oy P. JO  ••;.-! ;)/i^/89
Copper < 0.-3E

Cigesnon i'4o cnargs)   on 09/14/39
Metal Oigssuon 9/l«/39

CI ay P. N en c)/'.5 6*
< 0.04

units rest Method

EPA * '3010

EPA * 6010

EPA * 3010

EPA * 6010

irg/1

mg/i

M/D/Y

mg/i

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b
) 
(4
)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

TH. 3 is a * . r.ai rapcrt .
rris reiui'.s nave oaen cnecKea ana autrtonzea for release

CLIENT

PAGE

CHRISTIANA METALS CORP
ATTN; JA  
3CM MALL
00-6471-C1

Date
3CM *
P.O.*
Oraer*

09/81/89
00-«471-01

898S7

937718
MW-8A

Date sampled
Date Received

08/30/89
08/30/89

* C l i L A-

: L-ascr is Results

as Cr ay P.  en 09/15/89
Cnron-.iU.Ti ( 0 01

Pepper e,y P. u  on i9/i9/tt»
Copper < 0.02

r-iecai Digestion <NO Cnargs) &y on 09/14/89
Metal Digestion 9/14/89

MCK81 &V P. O N On 09/15/39
HiOKel < 0.04

units Test Method

EPA ft 0010

EPA * 6010

EPA * 3010~

EPA * 6010

mg/1

mg/l

M/o/v

mg/l

(b) 
(4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PAGE
.s ;i a r'.r.ai report.
e rasjita rtave teen cnecKea ana c.u:nor:zsa for release

CLIENT

SCM Muiir.c

CHRISTIANA METALS CCRP
AT7N;  
aCM MALL

Date
3CM «
P.O.*
oraer*

09/21/89
00-6*71-01

20827

927719 Dale sampiea • 08/30/89
Date Received - 08/30/89

Jesuits

Cnrcnuwifl &s cr  on 09/ iS/a9
Cnrjmiuai < 0.01

Cccpisr wv  on Ov/i;/39
Ccppor < 0.03

Metal Digestion <NO Charge) ay on 09/14/39
n 9/14/39

 in 07/15/89
< 0.04

mg< l

mg/l

M/O/Y

mg/l

Test wethoa

£PA * Q010

EPA * 6010

EPA * 3010

EPA * 601O

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)



Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

.• I <At. T.i£'0?;~
Th .« * i i •' -.rial report.
~"?.e re-suita rvave teen cr.ecKea and ajtncruso for

CLIENT

wifilSTIANA :«TALS CORP
AT7N. 
aCM MALL
-O-oVM-01

BCtt Nuracer 027720
LOCAL** . ! : i-lW-2
^ A . W . i L .«

Tc6l ^5S.-i,t.:n

i-jrjeas-c nSA^carscns cy »; .  on 09/12/89
i .^-O.ciUv.'CDerizene
i , s-uic.-'.iorcoenzene
t ,v-G.cniorcoenzene
sromof or.n
Zaroon retracnioride
•-niorcoenzftne
CuDrc.^ocniorometnane
brorr.ccicniorofnethane
Ciuc roe inane
^.-.ioroform
i , i Oicnicrcetnane

. £-2ic.-.iors£vrane
i , ; -;..cn::roeinera
i .i:-^i:;.j.srcprcpana
0*3- - . . j-Jic.^ioropropene
T.-ar.j-1. ,3-Cicnioropropene
aronio.-aeinane .Matnyl Brorniae)
craor o.i«tf.ane (Metnyl cnionae)
Mt5 t f* V ^ C il C w * ' A w f 4 Q C

i f ' i w * t " " i t C ' f l L * i ' * Q i v f t L tiorlC
Ts;r6.;/..orGetn«ne (PCE)
:rar.^- 1 ,2-Dicr.ioroetnene
-: , : , i-Ti-icr.ioroeinane
• . i ,£-Tncnlcrceinane
rncriloroetnane tTCE)
" ricr.ii.-cf luircraetnane
vny* .;.ii;rioe

•;
<
<
/
X

<
<
<
<
<
^

<
<
<
<
<

<

<
<

results

10
10
10
10
to
10
10
10
10
•>o
157
1050
611
10
10
10
10
10
10.9
SEE PCE
as. e
685
17300
10

36100
10
10

Date 09/21/89
£CM « 00-6471-01
P 0.# :
Oraer# : 29827

Date sampled - 08/30/89
Date Received • 08/30/89
aompxer : AH

units Test Method

cPA * B010
ug/i
ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l
ug/:
ug/i
ug/l
ug/l
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

-97-

(b) (4)

(b) (4)



BCM BGM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

.rI;;AL r.EPGRT
Th.s is a fir.a* report.
me results nave ceen cnecKed ana autnonzea for release

CLIENT

CAGE 11

CHRISTIANA METALS CORP
ATTN; 
BCM MALL
W-0171-01

BCM Numoer ; 927721
Location : ivfw-3

.... —————— ...
^urgeaoie nalccaroons oy  or. 09/12/39

1 ,2-Dicniorccenzene
•• . J-Dicnloro&enzsne
1 ,'t-Dicnicrocenzene
Bromoform
car oon Tetracnionae
cuiorooenzene
DiDromochiorometnane
aromodicniorometnane
CiUoroetnane
.nlcroform
', , t-Cacnioroetnane

_, i , 2-Oicnioroetnane
J 1,1 -OicniorocT.nene
1 i , 2-Dic:iioropropane
1 Cis- 1 ,5-Oicnioropropene
J Trans-1 ,3-dcr.ioropropene
1 Bromometnane (Metnyl Bromide)
T cr.iorc?netnane (Metnyl cnionae)
1 Methyiene Chloride

1 retrdcn^croetnene (PCE)
1 Trans-1 .c-Oicnioroetnene
J i , ; , 1-Tr-icnioroetnane

i , 1 .s-Tncnioroetnane
Tricrioroecnene (TCE)
Tr icoiorof luoromethane
vinyl cnicnae

Results

< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< <0
14.0

< 10
103

< to
< 10
< 10
< 10
< 10
< 10
SEE PCE
124
236
3130

< 10
199000

< 10
< 10

Date : 09/21/89
SCM * : 00-6*71-01
P.O.* :
order* - 29827

Date Sampled : oe/30/89
Date Received - 08/30/89

units Test Met nod

EPA * 9010
ug/l
ug/l
ug/l
ug/l .:_
ug/l
ug/l
ug/l
ug/l
ug/i
ug/i
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/i
ug/l

I

(b) (4)

(b) (4)



BGM BCM Laboratory Division
1850 Graver* Road
Norristown. PA 19401
(215)275-0281

PAGE
Th:« :s a final report.
r/ie results aaye oeen cnecnad and authorized for* release

CLIENT

i

CHRISTIANA METALS CORP
ATTN; 
BCM MALL
£0-6471-01

8C.--4 Numcer . 927722
Location : f<4W-io

Test description

purgaaoie naiocarocns oy  en 09/08/39
1 ,2-Diciuorooenzene
t .3-DiCniorooenzene
1 ,^-DiChioroDenzene
Bromoform
caroon Tetracnioride
Cnicrooenzene
Diorcmocniorometnane
aromoaicniorcmetnane
C'Uorcetnane
CKioroform
1 , i-Dicnioroetnane
i . £-Dicnioroetnan<3
1 . : -OicniDrcetnene
• ,2-Oisnioropropane
Cia-1 ,5-Dicruoropropene
rrar.s-i ,3-Dicnioropropene
dromometMane (Metnyl Bromide)
cniorcmetnane (Metnyl cnionde)
Metnylene Chloride
•. , i ,£,3-7etracnioroetnane
Te^racr.ioroetnene (PCE)
Trar.5-i . 2-Dicriioroetherie
1 . \ , t-Tncnioroetnane
i , i ,£-7ncnioroethajie
Tncnicroetnene (TCE)
7ricniorof luorome thane
v/ir.>i cniortoe

Date : 09/21/89
BCM # 00-6471-01
P.O.* : _ ._;..,
Order* : 29827

Date sampled : 08/30/89
Date Received 08/30/89

Results units Test Method

EPA * 8010
< 1 ug/l
< 1 ug/i -6;?**:
< ug/i %/ ;
< ug/l -——..
< ug/l -r=?-v--
< ug/l
< ug/l
< ug/l
< ug/l
< ug/l

.4 ug/l
< ug/l
< 1 ug/l
< 1 ug/l
< 1 ug/l
< 1 ug/l
< ug/l :
< ug/l
< ug/l
t ug/l
< ug/l

4.6 ug/l
84.2 ug/l

< 1 ug/l
93.8 ug/l

< 1 ug/l
< i ug/i

^I

(b) (4)

(b) (4)



BCM BGM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215) 275-0281

FINAL r.EPCRT
Tt'.ii ;2 i r ina i report.
7ne resumes >iave oeeri cr.ecKea and autnonzsd for release.

CLIENT

CHRISTIANA METALS CORP
ATTN. 
BCM MALL
00-6471-01

BCM Numcer -. 927723
Location : MW-11

Tesc description

Purgeacia naiocaroons oy «  on 09/11/89
1 ,2-Dicniorooenzene
i ,3-Dicniorooenzene
1 .H-Dicniorooenzene
Bromoform
carocn Tetracnionae
Cniorooenzene
Cicronocniorometnane
Bromoaicnloromethane
CMoroetnane
wifiioroform
i , 1-Dicruoroetnane
: ,£-uicniorcetnane
! , i -Ctcnioroetnene
• .£-Oicniorcpropane
C;3-i ,3-Oicnioropropene
Trans-i ,3-Oicnioropropene
aromometnane (Methyl Bronuae)
cniorcmetnane (Methyl Chlonae)
Methyiere cniortas
.,1,2.2- retracniorcetnar.e
Tetricr.ioroecnene (PCE)
"rar.s-1 ,£-Dicnioroethene
i ... :-Tncnioroetnane
t , i .i-Tncnloroetnane
rr ichioroetnene cTCE)
Tncnioror'iuorometnane
Vinyl Cnloriae

Results

< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
C 10
900
103
400

< 10
< 10
< 10
< 10
< 10
13.0
SEE PCE
32. 1
1970
20700

< 10
17100

< 10
< 10

Date : 09/21/89
BCM * : 00-6471-01
P.O.* :
Order* : 29627

Date sampled : 08/30/89
Date Received : 08/30/89
Aoiiiplci . An !

units Test Met nod

EPA * 8010
ug/l
ug/l f
ug/l •'%'
ug/l "TT "
ug/l ^̂
ug/l 7~
ug/l ;
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l ;i'

ug/l
ug/l
ug/l
ug/i
ug/l
ug/l
ug/l

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PAGE
is a f;:iai report.
e.3u-.t3 nave often cnecKed and authorized for release.

CLIENT

14

1 CHRISTIANA METALS CORP
J ATTN. 
I dCM MALL
| 00-6471-01

1 BCr-i Numoer - 927724
1 Location : iflw-ia

^m U-* i wii i AW

1 rase c»cn»i>cn

1 tur^sacie haiocarcons by  on 09/08/89
1 1 ,c~0icniorooenzene
J i , z-Dicniorooenrene

1 ,*t-DicnioroDenzene
aromoform
caroon Tetracniorioe
-niorocenzsne
Cuoromocnioromethane
3 r -n-,oa i en 10 rome t nane
;tuoroetnana
s-.'-ioroform

1 1 , i -Dicruoroeinane
'. ,i-Dicr.ioroetnane
i , i -Oicnioroethene
•. .i-bicnioroprooane
;*s-i , j-Oicnioropropene
rrana-i ,3-oicnioropropene
aromometriane tMeinyi Bromtae)
Crtiorometnane (Methyl Cnloride)
wetnyiene cniortce

Tetrdcnlcroeinene (PCE)
rrsns-i ,£-Dic~iioroethene
i , i , i-Tncniorcetnane
i , 1 ,z-Tricniorcetnane
Tr;cn:oroe:nene (TCEJ
7; icnicrof iuorometnane

•-.

<
<
<
<
<
<
<
<
<
<

<
<
<
<
<
<
<

<

<
<

l«

Results

10
10
10
10
10
10
10
10
10
10
12.8
10
10
10
10
10
10
10
14.8
SEE PCE
14.7
83.9
540
10
3940
10
10

Date : 09/21/89
BCM # : 00-6471-01
P.O.* :
Order* : 29827

Date Sampled : 08/30/89
Date Received • 06/30/89
sampler : AH

units Test Method

EPA * 8010
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

1

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

1

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road -
Norristown, PA 19401
(215)275-0281

iAL REPORT
,5 12 a f mai report.
! results r.awe oeen cnecKea ana autncrizea for release

CLIENT

CHRISTIANA METALS CORP
ATTN. 
3CM MALL
00-6471-01

927723
TRIP BLANK

PAC-E

Date :
BCM * :

P.O.* .
Oroer* :

09/31/89
00-«»7t-01

29827

BCM Numoer Date sampled
Date Received

08/30/89
08/30/89

S1

]

^

*

• Iwi » Sill t. AW

1 Test cescnpiion

1 Purgeacie Haiocarcons by J  on
1 1 ,2-Dicniorooanzene
I t ,3-DicrUorooenzene

1 ,4-DictucroDenzene
Bromoform
Car con Tetracnionae
cniorocenzer.e
Di cr omocrtiorome thane
Bromooicniorometnane
Cnioroethane
chloroform

| i , 1-Dicnicroetnane
| i , 2-D.cniorcetnana

1 , i -Oicnioroetrer.e
1 , t-Dic?iloroprcpane
Cis-i ,3-Dicnioropropene
Trans-i ,3-Oicnloropropene
Bromo.-netria'e (Methyl Bromioe)
;niorc.T»etr.ar.e tMetnyi cmoriae)
Metnyiene cnloriae
i , 1 ,^.c-Tetracniorcetnane

|

T«tracnioroetnene (PCE)
7rans-i ,2-Cicnioroetnene
1,1, i-7ricr.ioroetnane
i , 1 ,2-7ncnioroetnane
Tricnioroecnene (TCE)
Tncniorof luorometnane
vinyl cnionoe

\

jcai

Results

09/08/89
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1

< 1
< 1
< 1
< 1
< 1
< 1
< 1

< 1
< 1
< 1
< 1
< 1
< 1

-(02 -

»»,*«. . «n

units Test Method

EPA * 9010
ug/l
ug/l
ug/l
ug/i _:.::
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/i
ug/l
ug/i
ug/l
ug/i

I

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

rI:*AL REPORT
THIS is a final report.
iv.e results nave been cnecKed and authorized for release

CLIENT

PAGE 16

CHRISTIANA METALS

BCM MALL
00-0471-01

Date
BCM *
P.O.*
Order*

09/21/89
00-6471-01

29827

BCM Numoer
Location

927726
FIELD BLANK

Date Sampled
Date Received

08/30/89
08/30/89

sampler MH

'est ^ascription

Purgeaoie na^ocaroons  on 09/08/89
1,a-DiChioropenzene
1,3-0icniorooenzsne
1 ,**-Dicniorocenzene
Brcffloform
Caroon Tetracniorioe
Cniorooenzens
Diorcmocruorcmethane
Bromoaicnioromethane
Cnioroetnane
Cniorofcrm
1,1-Dicnioroatnane
i . £-Oicnioroetnane
1, i-D»criicroetnene
i,2-Dicniorcpropane
Cis-i,3-Oicnioropropene
Trans-i,3-Dicnioropropene
Bromonetnane (Metnyl Bromide)
cruorcmetnane (Metnyl cnioridQ)
Methyiane cnlonoe
),:,£,2-Tetracnioroetnane
Tecracrtioroetnene (PCE)
Trar.s-i ,2-Dicnioroethene
1,1, i-7ricr.loroetnane
i, t ,2-Tncnioroetnane
Trichioroecriene <TCE)
Tncr.iorcfiuoromethane
vinyl cnioride

Results units rest Method

; 1
< 1
< 1
< 1
< i
< 1
< 1

EPA * 9010
ug/l
ug/l

ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

~/03 -

(b) 
(4)

(b) (4)



BGM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL
This is a final report.
rr.e results nave oeen cnecKea ana authorized for release

CUENT

PAGE 17

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-i5471-01

Date
8CM *
P.O.*
Order*

09/21/89
00-6471-01

29827

BCM Numaer : 427726
Location : FIELD BLANK

•»•

Date sampled 08/30/89
Date Received •• 08/30/89
aaniuiBi—————:—m———

Test Description

- car t»f tea Dy

Results units Test Method

-ifc;

BCM Laooratory Director

LAO certifications:

PA - »*6-007
AL -

NJ - 77175
MD - 136

EPA BULK ASBESTOS OC - 3339

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road .
Norristown, PA 19401
(215)275-0281

PLEASE REMIT CHECKS 1
BCM EcHtam Inc. -
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA
21*425-3800

CLIENT

-.HnlfTI.^.NM METALS 'J^P
ATTN: 
BCM MALL
,0-«+7.1-Ci

iC:« ,urr,ocr vJOSa*
.vca:.vf, . .,'jw-£
.;..ie.-.t. 1C

-..,; --ir.oc.^ R»ults

..«. ..*tai3 --a.cca:-o-:n5 ov '. s .r, : > 'C5 /«
. . j-o-.cr.i-jropenssr.e 100

. -^iC.U'_roiei!3£:;e -. ' 3C
, 4-c-.cnior:'Senz3ne ; too

t romcfcrn < i&o
'•sro^p. "airamlcr ice \ '.00
.: ic-' '.'Cenrsne < too
j i or or.-: : ,-ii: r cnetc.ine -c 1 00
= f •liTivJ . 'inl >rom±t nanc ;. 1 00
i f i l o r ' ^e^na re " ' . 0 0
«^-iO " 1 ft fiT '. ' 00
• i -0:c:.l ;ro'3l.'icne : -T
; i- j.c-- ic r;ecnana . ico
: t -L.-.ciucrce;.»ier,e 11*0
.;-: ;cr.i^r.-crcpar.t . u-o

; is- ; . i-jiCtiio.*iprcpa."*e >. 100
"rar.s- s J-Oic.*.*o''cpr':cen2 < ;00
3 s o.ix.r.e c ?.ane t "* ; nvl = r .;m i o^ ,• •. •• 00
:n.c. o.netMire .Met..vi •.ni.sriua. : *OC
ie;r.yie:ie '.nior'i^e J52
•. i , . . ;-Terrac.U3roetr.4re i£E PCE
-eirdc^.crcsinsre -- 'CE; 102
Trars-t ; i-c-ic/ilorcetnene 323
; , : , i -• r sciiicroetnane . itsoo
; , : ,2-Tr icr.iorcetnan* < 100
r;'icr.icrc3irene -.TCE) -+8-*oo
.' 1 1 n l jf^~ iuOi onic t nanc - . ' G O

w i f i v l _ H i o r i i 3 2 '• * C 0

-/att 10/20/89
SC.V 4 00-6471-01
r O *
;-raer* 30302

Lia;e iarrolea 09/28/89
Odl3 Seceivec . G9/29/B9
Samoier EM

:,:r :».- 'eat Mettioa

€PA 4 3010
ug/l
j*i/i
ug/l
ug/i
ug/l
UCl/l

t.g.'i
-g/i
u^/i
jg/i
«g* -
UQ/l
Uy. 1

ug/l
ug/i
ug. 1
ug.-l
ug/1
ug/l
jg/i
L.J/1

jg/i
U^/' 1

jg/i
ag/ 1
ug/ •;
ug/l

-:80 'JO/L *N THIS 5A.'flP^E
.«THYL£NE

JASEO ON -. TO 100 DILUTION

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER » DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

f.s i;, i - irai repor t .
..-3 as.ii'cs >'.ave ose-i -nec>\ea ana autnonzea for release

PLEASE REMIT CHECKS

1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA
215425-3800

"AGE

CLIENT

J

CHRISTIANA PETALS CCRP
ATTN 
aCM WALL
iO-o<71-0:

bi-M Number >30390

Client _c

~ '- 3 1 « tii J r ; p * i en

t^rcsabid nijxcar&ons oy  on IO/OS/SQ
' . i-c-scnicrouerzene

: , ---Dicnic; usenzene
aromofcrm
carcon Tetracnionoe
Oni^rooeniene
CiDrcmocniorome inane
trcmooic-iiorometnane
cnioroetrane

" • i""C'.w-ilorceinane
. .t-C'ic.ilir oe c func

- . i-t - icn*cr :p'opdne

Trar.s- ,3-Dicniorooropene
-3i'crr3.T.eiri3ne iwetnyi sromice)
Crticrome:r.ane -.wetnyi cnionae)

: , 1 .2 .a- "szracraoroeinane
Tetracnicrcair.ene ^PCE)
rrans- 1 .c-Dicnuroetnene
• . 1 , i-Tr -.cr.loroetnane
; , • , i-Tncnioroeinane

: f '. cri l •> •"" *' " « jo roiiie c p iane
"( i nv i c^i lo r i oe

.O.T.^er.t •: 9L-.:.K CONTAINED Z = PP8 METHVuEHE
cSiO ui5/'L IN THI3 SAWPLE, BASED UN ;

results

-, 1000
•: 1000
•: 1000
< 1000
^ 1000
< 1000
i 1000
. 1000

•, 1 000
1000

-, 1000
•• iOOO
. iOOO
; ;000
; loco
< 1000
. 10 00
< 1000

4160
1000
1000

•: 10CO
£730
1000

680000
< 'COO
, 1000

CHLORIDE, THI
^f* * ~\ /\. f T - » ••*. O 1 OuO Uxi-w '

late 10/20/89
3CW * 00-6471-01
P.O.*
:rder# 30302

Oaie £amoied 09/28/89
Dace Received : 09/28/89
Aairtni«r •. RM

units Tsst Method

EPA * eoio
ug/i
ug/i
ug/l

U3/1 .._._
ug/l
ag/l
ug/l
ug/l
ug/l
uy/ 1
i.g/1
ug/i
ug/i

ug/l
ug/l
ug/l
ug/l
u 3 '' i
ug;l
ug/l
ug/l
jg/i
ug/l
ug/l
ug/ 1

3 IS EOUI'.A.ENT TC

-„-
J PAYMENT IS DUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(
b
) 
(
4
)



BGM BGM Laboratory Division
1850 Gravers Road -
Norristown. PA 19401
(215)275-0281

T-u s is -* final reoort.
r-is .'daunts nave oeen CKCCKGO ana autnonzea -o- release

PLEASE REMIT CHECKS
BCM EoMBfti Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING. PA 1
215-823-3800

PAGE

^mmm CLIENT

CHRISTIANA PETALS CORP
AT7N; J
BCM MALL
•jO-4471-01

a CM f.umoer . v 30391
vocation : MW-IOA
Client ID .

Test wiser :t*t ivrt

Pur^aooie Mdiccsrcons ot  on
i .£-DicnloroD«nzene

. j-DiCMiorcoensene
-• . 4-Dicniorooer.zene
Brc.T.oforn
Carton Tetrachioriae
CKlorcaenzene
•,-iDr omocr.iorometnane
arcraoaicniorometnane
•-nioroetnane
cniorcforn
i . 1 -Dicniorcetnane
: .2-Cicr.ioroetnane
i . ', -Dicniorc.strane
: .2-G-.cn*.Qi ooropane
iis-i ,3-Dicnioropropene
Trans-t , 3-Oicriioropropene
iromomethane tMetnyl eromioe)
Cjiiorcmetnane iMetnyl uniortae)
Stetnyiene Cnionoe
i , : ,i.2-Tetracnioroetnane
Tetracnioroetnene (PCE;-
rr ans- i , 3-Dicnioroethene
i . i , i-Ticniorcetrane
t , i ,2-Tnchloroethane
Tricnicroetnene tTCE)
rncrUoror'luoromethane
vinyl ciuorue

Lonwent: «. S.ANK ;ONTA:-«D :• 8 =PE M

Results

:0 /OS/89
< 1
<. 1
< 1
< 1
: 1
i 5
* 1
< 1
< 1
< 1

• * .3
:. 1

" 2 . 6
t

\ 1
; t
: 1
< 1

2.8

'. 1

.***,
i 1

c44
1

i 1

ETHVi-E-VE CHLORIDE

:̂ T|
Date : 10/20/89 -^
BCM « 00-6471-01
P.O.* . ; '-'*f
Order* • 30302 '•.'̂ -:-

Date Sampled 09/28/89'J^.
Date Received ; 39/20/89 -*
samoler : BM' •'•r^S**'-

jntts Test wetttoct" . .'_;.

EPA # 8010 ;;
ug/l .._i._..:.̂ .̂.
ug/l - '"-VeiL,'.'
ug/l '*;iS^OTiHk''' •ug/l • "•'̂ ^̂ japll!̂  '' '
ug/l - - ;x:?;̂ f̂e:-
U9^1 • " - - - rf^^T. •
Ug/ 1 ;'-; ̂ .'-t̂ ^^ '̂
Ijn/ 1 * " : -"'-•'''- 'wJfftV!1
••»* * • ' iiiv

• ifl 1 • *''~"i'̂ ' '''"''

ug/l t̂e&;:,
ug/l ":'i'.^-;V
ug/l
jg/i * -
ug/l :

^5/1 ' ;.
ug/l
ug/i ,.vv ;.ft-« - .
ug/l ' '̂ ^8 '̂
ua/1 .• -;:^^^ffii'--
. j ̂ N t ^ ' "- ̂  ^rW"*ug/l -. ,?,^-
ug/l ••-"''r^Sj>
ug/i 5;̂ .̂ .
"9/1 . î £i:-i* "' ''ir'J'ayrfiS' '

ug/l •-'"' • v^w-v-*
ug/l , ;. '
ug/l
ug/l

.';'. •« '

PAYMENT IS DUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL Bl SUBJECT TO AN INTEREST HATE OP'18% PER ANNOM.

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Nornstown, PA 19401
(215)275-0281

I.SAL SEPORT
'n;a ;c a fj.ia*. report.
he results r.awe oeen cneckaa and autitcnzea ror release

PLEASE REMIT CHECKS
BCM EoMfrflnc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA
215-325-3800

TAGE

CLIENT

CHRISTIANA METALS CORP
AT7N; 
aovi MA
00-4471-01

Nurn&er
KW-1GB

Date
BCW *
P.C.*
order*

Date Samplea
Date Received

^0/20/89
00-«»71-01

30303 -

09/28/89
09/28/89
BM

"sat Cascrictioo

e Mdiocaroons o,-  f.n :o/05/89

Results

*• r3-Oicni-:rocenzere
t . +-Dic.ilorcoenzene
jromoform
caroon Tetracnionde
Cniorooenzene

Brcmoaicniorometrane
-.ilcroecnane
Chloroform

; 1
< i
< ^
•; 1
i 1
-• 1

< i
<. 1
< i

. 1-uicnicroetnene
i , e-Oicnioroprcpane
::3- '. , j-CicniDropropene
"rans-1 ,3-Dichloroprcpere
aronomecnane twetnyi arcmme>
cniorcmethane (Metnvl Chior*ae>
•leinyiene cmonae
: , i ,£.2-*etracnioroetrvari*
"etracnioroetnene -PCE)
rrans-i ,s-Dicnioroethene
• ,\ . ; -rrichlcroetnane
• . i ,^-Tncnioroetnane
rr;cruoroetnene -.TOE)
""r.cniorofiaorcmeinane
.ir.yi cnioriae

4.*

< i
< i
<. 1
; i

t
SEE -CE
1.0
14 z

227
1
i .3

CONTAI.'iED £.6 PPB METHVLENE CHLORIDE

ts Teat wethoa

ug/i
ug/i
ug/1
ug/1
ug/1
ug/l
ug/i
ug/1
ug/1
ug/l
ug/l
ug/1
ug/l
ug/ 1
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/i

ug/l

EPA * 8010

PAYMENT IS DUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BC SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)



BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

. = ciU^Lj f.i^e ueen c.-ie-Kea an-j ci.uincr.zea r or release

PICASE REMIT CHECKS Ti
BCM Gortstn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 10462
215425-3800

°AGE

CLIENT

i-HftISTlAiiA PETALS CCRP
ATT;i; 
aCM M*LL
00-«*71-01

SCM Numoer 930393
_;.e.iCion • i*iw-n
Client 10 -

T "• 3 " j f t * r C r i f c J * A ifl

f-jrjedt-ie -salocarocns cy  on :0/03<
•- .^-0-onio^ocenzen*
; i-Di jnioooenzsne
; - t-DicnlcroDenzene
aromoform
carcon Tetracnionoe
Craoropenzene
Cicrofflocr.ioromochane
brorr.ooicnlorometnane
Cnloroetnane
'_:iloroform
: . :-L-icnicroetnane
; .i-Oicnioroetnare
! . :-jionioroetrene
' . t-uiitiiorcprcpane

CiS- i .3-Dicnioropropene
~rans-i ,3-Cicnioropropene
& r o.iiome inane •. Me t n y 1 8 r ont i a e ;
Cniorstnetnane (Methyl Onlor ide?
Metny*ene oniorue
i , i , i . 2-T-stracnioroetrane
Tei 'acnloroeinene < 3C£ )
T.-ans-i 2-DicMcroeinene
1,1, ". -'"r .c.iloroethane
i , i ,i.-Tncnioroetnane
rric.-.loroetnene tTCE)
rr iwhicrof luoromecnana
vinyl Chlonae

Results

89
< -.30
< 100
< 100
<• 100
< 100
< too
-: ico
•; too

< 100
< 100

711
. 103

83*
•: 103
< 100
< 1 -)0
< too
< '.00

337
'00

• '00
2170
19600

<. 10 J
1E5CO

: 1^0
< 100

cate 10/20/89
BCM * . 00-6471-01
P.C T

oraer* : 30303

Date sampiea • 09/28/89
Date Received . 09/28/89
Samoiar BM

units last Metnoa

EPA * 8010
ug/l
ug/l
ug/l
ug/i _!.'.
ug/l - _—-
ug/l
ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
i.g/1
ug/l
•ug/l
ug/l
ug/i
ug/l
jg/i
ug/l
«g/i
ug/l
JQ. 1
ug/i
jg/l
ug/l
ug/l

.]. SLANK CONTAINED c e PPE METHVLENE CHLORIJS
3SO UQ/L IN THIS S.WPLE. BASED ON 1 TO 100 OILUTION

S 12 EC-JIVALENT TO

PAYMEJ4T IS PUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OP 18% PER ANNUM.

(b) (4)

(b) (4)



BCM BCM Loborotoiy Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

IMS ij i -i-isi .-eoort.
..e results nave oeen cnecKea and autnonzea for release

PLEASE REMIT CHECKS TO:
BCM GoJNwn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING. PA 19462
215425-3*00

PAGE

CCLIENT

BCM numcer
Location
client ID

CHRISTIANA METALS CORP
ATTN; 
BCM MALL
00-<5<*71-0f

430394
MV- 12

Date
BCM *
P.O.* :
order* :

10/20/89
00-6471-01

30302

Date sampled
Date Received
Sampler_____

09/28/89
09/28/89
_HM______

Tast description

PurgaaDie naiocarcons cy  on 10/03/39
• ,^-Oicniorooenzene
1.3-Dicniorooenzene
1.4-Dicniorobenzene
Bromoform
carton Tetracniortde
cniorooenzene
Dioromocniorometnane
arcmoaicniorometnane
cnioroetr.ane
C.iloroform
i, i-Cicnioroetnane
i,2-Dicniorcetnane
1 .1-Dicmoroetnene
, ,t-0icnloropropane
Jxs-1,i-Dicnioropropene
Trans-1,3-Oicmoropropene
bromomeinane (Methyl sromiae)
;nioro.Tietriane tMeinyi cnioride)
r.ietriyiene cnionae
i. t ,2,2-Tetracrioroetriane
tetracnioroetnene (PCE)
~rans-i,2-Oicnioroethene
1. t, 1-Tnchloroechane
,i.2-Tricnioroatnane

Tn^nioroatnene (TCE)
r.-icnlorofiuorometnane

Cnlonaa

M bLA^4K CONTAINED 2.8 PPB WETHVLENE CHLORIDE

Results units rest Method

< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
12.0

< 1
53.1

< 1
< 1
< 1
< 1
< 1
•i 1

SEE PCE
7.5
69.5
125

< 1
3150

t 1
15.6

EPA * 8010
ug/l
ug/l
ug/l ^><:
ug/l •

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l
ug/i
ug/l
ug/l

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norrislown, PA 19401
(215) 275-0281

FINAL REPORT
T.-iis 13 a -inii report.
Tns results have oeen cnecKeo ana authorized for release

PLEASE FtEUtT CHECKS
BCMGaB)sfn Inc." -
1 PLYMOUTH MEETmO ,
PLYMOUTH MEETING, PA
215-82W800

PAGE

CLIENT

CHRISTIANA METALS CORP
VrTN: 
3CM MALL
CO-6471-01

BCM Mumper : 930393
^location : ww-13
1 Client ID :

Test Description

Purgeaoie Haiocaroons py  on 10/03/69
1 , 2-C-icniorcDenzene
i ,3-Oicnicrcoenzene
1 , 4-Dicnlorooenzene
aroffioform

!

car Don Tetracnioriae
ChioroPenzene
Dioromocniororaetnane
aromodichioromethane
Cnioroetnane
Chloroform
1 , 1-Dicnioroetnane
i , a-Dicnioroethanre
: . i-Dicnioroetnene
1 ,2-Oicniorcpropane
Cis-i ,3-Oicnlorooropene
Trans-1 ,3-Dicnioropropene
Bromometnane (Methyl Eromide)
Chiorometnane t Methyl cniorioe)
rteinyiene cnlonaa
1 . i ,2,2-Tetracnioroetnane
retracnioroetnene (PCEj

1 Trans-i ,2-Dicnioroethene
1 . t , i-Tricnioroethane
1 , i,2-Tricnloroeihane
Tncniorcetnene (7CE)
Tncniorof luorometnane
vinyl Cnionae

convnent: M BLANK CONTAINED 2.8 PPB METHVLENE
£3 UO/L IN THIS SAMPLE. BASED ON 1 ^C

Results

< 10
< 10

< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
22.6

< 10
< 10
< to
< 10
< 10

19.2
< 10
< 10
12.3
490

< 10
863

< 10
< 10

CHLORIDE. TH
) 10 DILUTION

Date io/ao/89
BCM * 00-6471-01
P.O.*
Order* : 30302

•. • .£ ••' • ••
Date sampiea : 09/28/89
Date Received . 09/28/89
samoier : BM "

- - '.>:'* -fe-,%V' ""•••'• •
units Test Method "'

EPA * 8010
ug/i _ •- : '̂ -T̂ -
ug/i
ug/l . .• .•̂ :V-l'/.1i©&î :'-:ug/l '•%»"^ffi&&'!'
ua 1 1** m ' * " L j L T̂ V: ~ rg-'̂ri',." •
ug/l . .î ^̂ ptL"
ufl/i ' ̂ -̂̂ l̂ "1
ug/l ' '"1:V '•".:;""
ug/l
ug/l . •̂-r-'̂'.;"'
ug/i ^
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
Ug/l '" r"

ug/l
jg/i '""•"••
ug/i
ug/l
ug/l
ug/l ":• '•"- "'*
ug/l
ug/l
ug/l

IS IS EQUIVALENT TO

PAYMEMT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OP 18% PER ANNUM.

(b) (4)

(b) (4)



I

BGM BCM Laboratory Divisbn
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

-I.JAL =.EPORT
Tt-:i5 :s a final reoort.
The results nave bean cneckaa ana authorized for release

PLEASE REMIT CHECKS TO:
BCM EovMfi Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING. PA 19462
2154254800

PAGE

CLIENT

CHRISTIANA METALS CORP
ATTN; 
BCM MALL
00-6<i71-01

BCM rtumoer : V30396
Location • MN- 14

iant 1C
- — ••
Test Description

Purgeaoie Haiocaroons Dy G  on 10/03/89
1 . 2-Dicniorooenzene
1 ,3-Oicnicrooenzene
1 ,4-Oichiorooenzene
aromoform
caroon Tetracnioride
cniorooenzene
DiDromochlorometnane
Sromoaicnlorometnane
cnioroetnane
cnioroform
: . '.-Dicnioroetnane
i .2-Dicnicroetnane

*~*\ , 1 -Oicnioroethene
i .2-Dicnioroprcpane
uxs-i ,3-Dicnioropropene
Trans-1 ,3-Dicnioropropene
bromometnane tMetnyl Bromide;
cniorometnane (Metnyl Chloride)
.vietnyierie Chloride
i . 1 .2,2-Teiracnioroetnane
"etrdcnioroethene (PCEi
Trans-1 ,2-Dicnioroetnene
1 . 1 , 1 -Tr i cnioroetnane
i , i ,2-Trtcnicroetnane
~r icnioroetnene (TCE)
Tr;cr.iorofiuorometnane
Vinyl Cnlorioe

Results

< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10

39.9
< 10
229

• 10
; 10
< 10
< 10
< 10

16.7
SEE PCE
31.3
140
3930

< 10
13600

< 10
< 10

Date 10/20/B9
SCM * : 00-6471-01
P. 0.4 .
order* : 30302

Date Sampled : 09/28/89
Date Received • 09/28/89
Qjtivml A^ ' OMi

units Test wet nod

EPA * 8010
ug/l . . .._
ug/l
ug/l
ug/l
ug/i — --^
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l
ug/ 1
ug/i
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

Comn*n;: M. BLANK CONTAINED 2.3 PPB METHYLENE CHLORIDE THIS IS EQUIVALENT
29 UG/L ZN THIS SAMPLE, BASED ON 1 TO 10 DILUTION

18% PER ANNUM.

(b) (4)

(b) (4)



BCM Laboratory Division
1850 Gravers Road
Norristown. PA 19401
(215)275-0281

PLEASE REMIT CHECKS

FINAL RSPOHT
This is a final report.
Tiie results have oeen cnecKea ara autnorizea for release.

1 PLYMOUTH MEETING -
PLYMOUTH MEETING. PA 1Mttt
21M25-3800 •""« . . '

PAGE

CLIENT

BCM Numcer
Location
Client ID

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

930397
MW-13

Date

P.O.*
Order*

Date sampled
Date Received

10/20/89
00-6471-01

30308

09/28/89
09/28/69

rest Description

ourgeaoie Halocaroons oy u
t , i-Dicniorooenzene
Tf3-DicnioroDenzene
;t ;'4-Dicniorocenzene
ij'r'omoform
c*arbon Tetracnionae
cniorobenzene
l)iDVoniochiorcmetnane
aromooicniorcmetnane

 on -.0/06/89

Chloroform
'\ , i-OxCttioroetnane
1 ,2-Oicnioroetnane
i . i-0icnicroetnene
1 ,2-Oicnlcroprcpane
cts-i ,3-Dicnioropropene
Trans-i ,3-Oichlcropropene
dromomecnane (Metnyl sromioe)
Cnisrometnane (Methyl Chionae?
iVtetnyiene Cnionoe
i , 1,2,2-Tetrachioroetnane
Tetracnioroetnene < P C E >
Trans-t ,2-otchioroetnene
: , i . t-rr:cnioroetnane
»-, i ,2-Tricnloroetnane
Tncnioroetnene (TCE)
Tricniorof luorometnane
.-invi cnioi JOB

Results units Test Method

EPA * 8010

< 1
< 1
< 1
< 1
4.9
66.4

s 1
789

N 1

< 1

<. 1

< I

< 1

< 1

SEE PCE
97.6

10100
< 1

116000

< 1

UQ/1
ug/1
ug/i
ug/i
ug/1
ug/i
ug/l
ug/i
ug/i
ug/l
ug/l
ug/l
ug/l
ug/i
ug/i
ug/l
ug/l
ug/l
ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

PAYMENT IS DUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 16% PER ANNUM.

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASE flffV/T CHECKS TO:

FINAL REPORT
Tins ;£ a final report.
Tr.e results p»ave oeen cnecKeo ana authorized for release

1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215*25-3800 -

PACE

CLIENT

CHRISTIANA PETALS CORP
ATTN: 
£'3*1 MALL
00-6471-01

3CM Numcer £30393
Location . ww-tfi
"lien: 1C,

Tast Description

Purgeaoie naiocaroons oy G  on 10/06/89
i .2-Dicniorooenzene
1 ,3-Oicniorooenzene
1 ,4-Oicnloropenzene
Bromoform
carbon Tecracnloriae
cniorooenzene
D&oromocnlorcme thane
Bromcdicniorometnane
cnioroethane
Chloroform
t , i-DicnUrofttnane
1 ,2-Dicnioroetnane

^ 1,1 "Oicnioroetnene
1 .a-Dicnicrooropane
Cis-i ,3-Oicnioropropene
Trans-1 , 3-Dicnloroorcpene
aromorr.et:ian« iMatnyi Bromide)
cnioromethane (Metnyl Chloride*
Metnyiene cmonde
1 ,1 ,3,2-Tetracnioroetnane
Tetracnioroetnene IPCE;
Trans-i ,3-Oicnloroetnene
1 , 1 , i-Trictiloroeinane
».i 1 ,2-Tr:cnlcroethane
Tricniorc-etnene (TCE)
Tr icnioro? iuorometnane
Vinyl c/iionae

Results

<
< i
< 1
<
<
<
<
<
3.7

\ 1
£65

< 1
103

< 1
< 1
< 1
< 1
< 1
< 1
SEE PCE
3.0
110
1330

< 1
11*4

< 1
< 1

Date 10/80/89 I
SCM # 00-6H71-01 1
P.C.* : 1
Oraer« 30303 1

Date sampieo - 09/28/89
Data Received : 09/28/89
fi*mp1*r RM

jnits Test Metnoa

EPA * 8010
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l -
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
UQ/l
ug/i
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/i

• ug/i
ug/l
ug/l
ug/l

PAYMENT is DUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF ia% PER ANNUM.

(b) (4)

(b) (4)



I BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASE REMIT CHECKS TO:

1 PLYMOUTH MEETING , v,
PLYMOUTH MEETING, PA
21M25-3800

FINAL REPORT
rms is a final report.

1 me results nave oeen cneo.ea ana autnorizea for release

PAGE 11

CLIENT

BCM Numoer
Location
Client ID

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

93039-9
TRIP BLANK

Date
3CM * :
P.O.*
order* :

10/20/89
00-6471-01

30302

Date Sampled
Date Received
samoier

09/28/89
09/28/89
BM ___

Test Description Results 'Jniis rest Metnod

Purgeaole HalccarDons oy  on 10/06/89
1.2-Oicniorooenzene <
1.3-Dicnlorooenzene <
i;4-Dichiorooenzene -
Bromoform <
caroon Tetracniortde -
Cniorooenzene <
D'ioromocniorome thane j

Brcmodicniorometnane <
cnioroethsne <
Cnioroform <
1.1-Dicnioroetnane t <
1.2-Dicnioroetnane <

_ i,:-Dicnioroetnene <
1,£-Dicnioropropane <
Cis-1,3-Dicnloropropene ;
Trans-1,3-Dicnioropropene <
Bromofnetnane (Metnyi sromtoe) <
Cniorometnane (Metnyl Chloride) <
Mecr.ylene Cilonae .2
i.1,2,2-Tetracnicroetnane <
Tetracnioroetnene tPCE) <
Trans-i,2-Oicnioroethene <
',1,1-Tricnioroetnane <
1, i ,2-Tricnioroetnane «>
Tnchioroetnene (TCE) 12.'
Tricniorofiuorometnane ; 1
'in/l Cnlonae < 1

coiwnent; M. BLANR CONTAINED 2.** P^S UETHYLENE CHLORIDE

EPA * 8010
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

PAYMENT IS DUE UPON RECEIPT Of INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)



=BCM Laboratory Division
1850, Gravers Hoad
Norristown, PA 19401
(215)275-0281

FINAL REPORT
T^ia is a final report.
n.e results nave oeen cnecKea ano autnonzta for release

PLEASE REMIT CHECKS TO.
BCM Gorivrvlnc. - - - - - -
1 PLYMOUTH MEETINQ
PLYMOUTH MEETtNfi, PA 1M62
215425^800

PAGE

CLIENT

BCM Numoer
Location
:iient ID

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-ii<*71-0l

$30400
FIELD BLANK

Date :
BCM * :
P.O.* :
order* :

10/20/89
00-6471-01

30302

Date sampled
Date Received

09/28/89
09/28/89
RM

Tes: Description

 on 10/06/89

Results units Test wetnod

Purgeaoie Haiocaroons Dy 0
1.2-DiChiorooenzene
1.3-Dichiorooenzene
t,4-Dicnicrooenzene
Broffloform
Caroon Tetracnionde
Cniorooenzene
OiDroraocniorometnane
arofflocucniorometnane
Cnicroetnane
Chloroform
i'.i-Dicnioroetnane
t,2-Oicnioroecnane
i,1-Oicnicroetnene
i,£-DiCnlcropropane
Cis-1 ,3-Dicnioropropene
Trans-i,3-DiCrtloropropene
aromomethane (Metnyl Brcmiac)
cniorometnane (Methyl cnioriae)
Metnylene Chloride
i.1,2,2-Tetrachioroetnane
Tetvacnioroetnene (PCE)
Trans-i ,2-Dicnloroetne-ie
1,1.1-Tricnioroeinsne
»,i,2-Tricnioroethane
Tricnioroetnene <TCE)
Tncniorofiuorometnane
vinyl Chlonae

M. 3LANK CONTAINED £.4 PPB tfETHYLENE CHLORIDE

< 1
<
<
<
<
<
<
i 1
< 1
< 1
< *
C 1
< 1
< 1
<
<
<
t

.2

<
< '
< 1
< 1
3.5

< 1
< 1

SPA « 8010
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l
ug/i
ug/i

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PASt DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OP 18% PER ANNUM.

(b) (4)

(b) (4)



BCM LaborotoryOivision
1850 Gravers Road -
Nbrristown, PA 19401
(215)275-0281

FINAL REPORT
THIS is a final report.
The results nave oasn cnecKeo ana auinorizea for release

CLIENT

PLEASE REMIT CHECKS TO:
BCM GQBMfln Inc. ~
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
21MZ5-3800

PAGE

SC.M NUffloer :
Location
•iient ID :

CHRISTIANA METALS 

BCM MALL
00-6471-01

430400
FIELD BLANK

Test Description

Date
BCM ft
P.O.*
order*

Date Samp i ea
Date Received
Samoier

Results units

10/20/99
: 00-6471-01

• 30302

- 09/28/89
: 09/28/89
- BM

Test Met nod

Certified oy

LSD certifications-

PA - 46-007
AL - 40300

BCM Lacoratory Director

NJ - 77175
MO - 136

EPA BULK ASBESTOS OC - 3339

: - in-
PAYMENT ]S DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) 
(4)



BCM Laboratory Division
1850 Gravers Road
Norristovvn, PA 19401
(215) 275-0281

FINAL REPORT
Trus is a final report.
The results nave been checked and authorized for release

CLIENT

PLEASE REMIT CHECKS TO:
BCM EoBtom Inc.- - -=^- --
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 184B2
21M25-3800

PAGE

/;%*r*tyffi

BCM Numoer :
vocation •
,Xient ID :

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

926126
B-10-6.5

rest Description

Date
BCM *
P.O.*
order*

Date sampled
Date Received
Sampler

Results units

: 09/01/89
: 00-6471-01

: 29S96

•- 08/18/89
: 08/18/89
: ES

Test Method

comment: AH appltcaole results for this
sample reported on dry weight basis

PAYMENT (S DUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OP 18% PER ANNUM.

(b) (4)



•
BCM BCM Laboratory Division

1850 Gravers Road "
Nornstown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
me results have been checked and authorized for

CLIENT

release

PLEASE REkllT CHECKS
BCMfertBmlnc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA
21M25-3800

PAGE

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

BCM NUtnoer : 986127
Location : B- 11-1 .3
"Client ID :

Test Description

Purgeaoie Haiocaroons oy  on 08/21/89
1 ,2-Dicniorooenzene
1 ,3-Dicniorooenzene
1 , 4-Oichiorooenzene
Bromoform
Carcon Tatracnioride
cnioroDenzene
OiDromocnioromethane
Bromooicnioromethane
Chloroethane
Chloroform
1 , 1-Dictiloroetnane
i ,2-Dichioroethane
1 , 1-Oichioroethene
1 ,2-Dicnioropropane
Cis-t ,3-Dicnioropropene
Trans-i,3-0ichloropropene
Bromometnane (Metnyi Bromide)
Chiorometnane (Methyl Chloride)
Methyiene Chloride
1.1 ,2,2-Tetracnioroetnane
Tetracnioroethene (PCE)
Trans-1 ,2-Dichioroethene
1 ,1 , 1-Tricnioroetnane
1.1,2-Tricnioroethane
Tricnioroethene (TCE)
Trichiorofiuorome thane
vinyl Chioriae

SOI 103, Total <\> Dy  on 08/30/89
Total solids

Results

< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
0.0226

< 0.0119
< 0.0119

84.2

Date
BCM *
P.O.*
order*

Date samples
Date Received
Sampler ————

units

mg/kg
mg/kg
mg/kg
mg/Kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Kg

%

: 09/01/89
: 00-6471-01

29596

; 08/18/89
: 06/18/69
-r~E5 ——————
Test Method

EPA * 8010

Std. Mtd. 209F

PAYMENT IS DUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AW INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215) 275-0281

FINAL REPORT
THIS is a final report.
The results have oeen checked and authorized for release

CLIENT

PLCASC fffM/T CHECKS
BGM EopMrt inc.
1 PLYMOUTH M1ET1WQ -
PLYMOUTH MEETtNO, PA 1MC2
2154250800 ''Un

.'3*
' ''*»?*>

PAGE

*?**,<,/

BCM Number :
Local i on :
Client ID •

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

926127
B-11-1.5

Test Description

Date
BCM #
P.O.*
Oraer*

Date sampled
Date Received
sampler

Results units

09/01/89
: 00-6471-01

: 89596

-- 08/18/89
: 08/18/89
: ES

rest Me mod

comment: All applicable results for this
sample reported on ary weignt Dasis

P6R ANNUM.

(b) (4)



BCM

APPENDIX F

BCM INTEROFFICE CORRESPONDENCE DOCUMENTING SOIL SAMPLE
ANALYTICAL PROCEDURES FOR SAMPLES OBTAINED FROM

BORINGS B-5 and B-6



BCM
TO  DATE: January 12, 1990

cct  ' 
 SNRIFri-auojtti. Cnristiana Metals

BCM Project No. 00-6471-01
BCM Lab Order No. 29200

The purpose of this memo is to provide additional explanation for the
results reported in August for the above referenced order. Seven
soil samples, a trip blank, and a field blank were analyzed for
purgeable halocarbons by gas chromatograph in accordance with EPA
Method No. 8010. In each of the samples where volatile organic
compounds were detected, the concentrations are reported as greater
than a specific value (e.g. 1,1-dichloroethene >10 mg/kg).

Normally, a specific concentration, not a greater than concentration,
is reported. Bach of the samples was collected on 8/1/89 and
received and logged in at the laboratory that same day. Each of the
samples were initially analyzed on 8/3 with a 1 to 10 (1/10)
dilution. The concentrations detected were outside the linear range
of the instrument calibration. This meant that the results for these
analyses were qualitative only and that the concentrations detected
were less than those actually present in the samples. Each of these
samples was subsequently run 2-6 additional times at varying
dilutions in order to obtain results within the range of instrument
calibration. Attached is a table listing the dates and dilutions for
the initial and subsequent tests for each sample. In each of these
cases no concentrations above the level of detection were detected.
As we know the samples initially contained several volatile organic
compounds, our conclusion regarding the later runs was that
disturbance of the samples by sample container opening and the
volatile nature of the compounds resulted in the volatilization of
the compounds from the samples.)

Review of the initial sample chromatograms indicates that the
compound identifications are correct. These results are consistent
with other data from the site. Consequently, the results reported
can be used so long as it is understood that the concentrations are
greater than reported.

Should you have any questions or require additional information,
please contact either  or me.

Oftt ff

(b) (4)
(b) (4)

(b) (4)

(b) (4)

(b) (4)
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DATE:
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SUBJECT:
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SH*

&%s

i

/oow>
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Si ». I

(b) (4)

(b) (4)




